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ABSTRACT

This rcport describes the engineering test of cartridge, tracer,
5.56-mm, XM196, The purpose of the test was to determine cartridge
physical dimensions, accuracy, tracer performance, cook-off, vibration
effects, brush deflection; erosion, penetration (pine board, steel helmet,
and armored vest), and gun functioning. The test was conducted at APG
between 15 July 1964 and 16 March 1965. The characteristics of the
test item were determined. It was recommended that the test cartridge
be considered suitable for use with the M16 and M16El rifles,
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ABERDEEN PROVING GROUND

ABERDEEN PROVING GROUND, MARYLAND
USATECOM PROJECT NO. 8-4-0210-02-C
FINAL REPORT OF ENGINEERING TEST OF
CARTRIDGE, 5.56-MM, TRACER, XM196

15 JULY 1964 TO 16 MARCH 1965

SECTION 1. GENERAL

1.1 REFERENCES

1. Engineering Test Plan for Cartridge, Tracer, 5.56-MM, XM196,
USATECOM Project No. 8-4-0210-02C, May 1964,

2. First Letter Report on Engineering Test of Cartridge, Tracer,
5.56-MM, XM196, USATECOM Project No, 8-4-0210-02C, 26 October
1964,

3. Military Specification: Cartridge, 5.56-MM, Tracer, XM196.
MIL-C-60111(MJ), 17 March 1964,

4, Military Specification: Cartridge, 7.62-MM, NATO, Tracer,
M62. MIL-C-46281-B(MU) Amend 1, 7 Ociober 1963.

1.2 AUTHORITY

The authority to proceed with the conduct of test is the USATECOM
Test Directive 8-4-0210-02C, 3 April 1964 (Appendix V).
1.3 OBJECTIVES

To determine the suitability of the XM196 cartridge for use in the
M16 rifle. Since no QMR, Military Characteristics, or Technical Character-

istics were available for the test cartridge, the M62 tracer round fired
in the M14 rifle was used for comparative purposes.




1.4 RESPONSIBILITIES

Development and Proof Services, Aberdeen Proving Ground, Md., was
responsible for planning, executing, and reporting the engineering
testing.

1.5 DESCRIPTION OF MATERIEL

The XM196 tracer cartridge consists of the standard 5.56-mm car-
tridge case and primer assembly, The bullet has a gilding metal jacket
around a halved lead core. The pyrotechnic components which are lo-
cated to the rear of the halved lead core,consist of the igniter and
tracer mix. The assembled bullet weighs approximately 55 grains and
is flat-based. The bullet tip is colored orange to facilitate identi-
fication (Appendix III).

1.6 BACKGROUND

Rifles, 5.56-mm, M16 and XM16El, and cartridge, ball, M193 have
been adopted for use by the US Air Force and by the US Army Special
Forces, Airborne, and air assauit units, Cartridge, tracer, XM196 is
being developed for use in the M16 and XMI6E1l rifles.

1.7 FINDINGS

The physical characteristics of the test cartridge complied with
drawing C10534193 (Appendix 1V),

Accuracy targets were fired simultaneously at ranges of 100, 300,
and 600 yards. When firing the XM196 tracer ammunition, the average
mean radius of all targets at 100 yards was 1.6 inches; at 300 yards,
5.1 inches; and at 600 yards, 11.0 inches. When firing the M193 ball
ammunition, the average mean radius of all targets at 100 yards was
1.2 inches; at 300 yards, 3.6 inches; and at 600 yards, 8.4 inches. The
requirements of Reference 3 can be met by interpolating the average
mean radius of the targets to 200 yards range.

The XM196 tracer ammunition conditioned at +70°F and fired at night
revealed that 98% of the rounds traced with an average length of trace
of 830 yards.

The conditioning of the test ammunition to +155°F and -65°F increased
the number of delays. The trace of the XMl96 was more difficult to
observe, from all positions, in bright daylight than that of the M62,

The length of trace of the test ammunition complied with Reference 3.




A cook-off occurred with both the XM196 and M193 cartridges when
140 rounds were fired as rapidly as possible. No cook-off occurred
at the 120-round level,

Visual examination of the test cartridges subjected to the vibra-
tion test revealed that the points of the projectiles were slightly
flattened and the red identification lacquer was chipped off the pro-
jectile tips. When these rounds were fired 76% of the rounds traced
normally,

The average mean radius of the accuracy targets fired during the
erosion test using M193 ammunition was 1.4 inches. The largest velocity
drop from the initial burst was 62 fps. The average mean radius of the
accuracy targets fired using XM196 ammunition was 1.6 inches. The
largest velocity drop from the initial burst was 65 fps, The average
mean radius of the accuracy targets fired using both M193 and XM196
ammunition was 1.5 inches. The largest velocity drop from the initial
burst was 95 fps.

The five record impacts, with each type (XM196, M193, M62, and M80)
of ammunition, completely perforated the front and rear of the helmet
and liner at ranges of 100 and 300 yards. At a range of 600 yards,
four XM196 projectiles perforated the front of the helmet and liner
and the rear liner; one round perforated only the front of the helmet
and liner. Two M193 projectiles perforated the front of the helmet and
liner and the rear liner; three rounds did not penetrate the helmet.
Four M62 projectiles perforated the front and rear of the helmet and
liner; one round perforated the front of the helmet and liner and rear
of the liner. All five M80 projectiles perforated the front and rear
of the helmet and liner,

The number of pine boards, spaced l-inch apart, perforated at ranges
of 100, 300, and 600 yards using M193 ammunition was 11, 16, and 7;
using XM196 ammunition, 24, 17, and 7; using M80 ammunition, 12, 11, and
14; using M62 ammunition, 42, 34, and 19, respectively.

All rounds (XM196, M193, M62, and M80) perforated armored vests
at ranges o” 100, 300, and 600 yards. (One thickness of vest was
offered a< a target.)

No malfunctions occurred with either type of ammunition (XM196 and
M193) with %he weapons held in the various attitudes.




1.8 CONCLUSIONS /

It is concluded that:

de

C.

d.

The physical characteristics, trace characteristics, and
accuracy of the XM196 cartridge complied with Reference 3
(ref pars. 2.1, 2,2, 2.3, and Appendix I). .

A cook-off can be expected with either the XM196 or M193
round when more than 120 rounds are fired as rapidly as
possible in the M16 rifle (ref par. 2.4 and Appendix I).

The vibration of the XM196 cartridge caused delays in trace
(ref pars. 2.3 and 2.5).

The erosion characteristics of the XM196 cartridge are compar-
able to those of the M193 cartridge (ref par. 2.7 and Appendix I).

The attitudc of the weapon does not affect functioning when
firing either the XM196 or M193 cartridge (ref par. 2.9).

1.9 RECOMMENDATION

It is recommended that cartridge, 5.56-mm, tracer, Xiil96 be con-
sidered suitable for use with the M16 and XM16ELl rifles.




SLCTION 2. (ETAILD OF Tea?

2. INTROLUCTIR
This tost was conductled to Jetemine the physical and Ballistie

characteristics of the XNI%9% cartridge. The M52 tracer rewad, fired
in tho Mld rifle, was used for comparative PuIreses.,

2.1 INSPECTION

2.1.1 Ob!ocuvo

To determine the physical characteristics of the tasl ilew,

2.1.2 Method

Te.u rounds of each (XMIY6 and MI93) cartridge wwre Jisassonhied
and the components were measured and weighed.
2.1.3 Results

A sumnary of rosults is given in Table .,

Table I. Summary of Inspection Lata

Avg Yoassrementl of
Camponents, in.

Avg Wt of Components, gr Frined
No. Frina Ceg Complete

of IMR 4475 Ctg Complote bullet Case Ceg
Rds Bullet Prop. Casc Ctg mﬁﬂ Blan Leagth  Lemgth

Cartridge: 5.56-mm; ball, M193, lot RA-5027 (control).

10 54.90 24,90 94,39 174.19 0.746 0,224 1.797

[ 2]
.

L]
[
b

Cartridge: 5.56-mm; tracer, XM196, lot RA~223-115 (test;.

10 51.88 23.97 94.93 170.78 0.881 0,228 1.75 2.248

2.1.4 Analysis
Not applicable.




2,2 ACCURACY

2.2.1 Ob!octivo

To dotermine the accuracy of the test cartridge.

2,2.2 Mothod

Five 10-shot groups, in each of three M16 rifles, were fired
from a machine rest with both XM196 tracer and M193 ball ammunition,
The groups were obtained simultaneously at ranges of 100, 300, and
600 yards., The center of impact at each range with reference to an
index line was determined. The cartridge type was alternated after
each 10-shot group.

2.2.3 Results

A summary of results is given in Table II,

Table II. Summary of Accuracy Data

Average Data for Five Targets, in.
rom Line
Rifle Ammo of Sight Std Dev
No. Type MR MID MVD EHD EVD ES lor ert lor Vert

Range: 100 yards.

008625 Ball 1.2 0.7 0.8 2.8 3.3 3.8 1.2 2.7 0.9 1.1
Tracer 1.7 1.1 1.1 4,4 4,2 5.3 0.1 3.3 1.3 1.4

023295 Ball 1.3 0.8 0.9 3.7 3.6 4.5 0.0 1.0 1.1 1.1
Tracer 1.4 0.9 0.9 3.7 3.7 4.4 0.6 - 0,2 1.1 1.2

023348 Ball 1.0 0.5 0.7 2.2 2.7 3.1 2.6 2.7 0.7 0.9
Tracer 1.7 1.1 1.2 4.1 5.7 6.5 2.4 3.5 1.4 1.7

Range: 300 yards,

008625 Ball 3.8 2.2 2.5 8.6 10.5 11.3 3.7 -1.8 2.8 3.3
Tracer 5.2 3.3 3.4 13.6 12.3 15.9 0.6 0.4 4.2 4.1

023295 Ball 4.0 2.6 2.7 11.8 11.0 14,2 1.4 6.4 3.5 3.4
Tracer 4.6 2.8 3,0 11.7 11.9 13.8 3.7 9,8 3.7 3.8




Table II (Cont'd)

Average Data for Five Targets, in.

rom Line i
Rifle Ammo of Sight Std Dev
No. Type MR MID MVD EHWD EVD ES Horx ort Hor Vert
023348 Ball 3.0 1.8 2.1 7.6 8.2 10.1 7.9 -1,3 2.4 2.6
Tracer 5.6 3.5 3.6 3,0 17.8 20.1 8.0 1.4 4.5 5.0
Range: 0600 yards.
008625 Ball 8.7 4.6 6.6 17.2 25.0 27.0 - 3.6 -77.2 S.8 8.3
023295 Ball 9.0 5.4 6.2 25.7 25.6 31.2 7.8 -88.7 7.5 7.8
Tracer 10.5 6,6 6.0 27.6 27.0 32.4 13.9 -90.4 8.7 8.6
023348 Ball 7.6 5.1 5.0 20.3 19.6 26.2 11,9 -74,.2 6.5 6.2
Tracer 11,0 7.0 7,1 25.0 32,2 34,7 14,5 -71.4 8,7 9.5

Notes: Targets were fired at ranges of 100, 300, and 600 yards simul-
taneously,
Cartridge, 5.56-mm; ball, M193, lot RA-5027 (control).
Cartridge, 5.56-mm; tracer, XM196, lot RA-223-115 (test).

2.2.4 Analysis
Not applicable.

2.3 TRACE

2,3.1 Objective

To determine the trace characteristics of the test cartridge.

2.3.2 Method

One hundred test cartridges, at ambicnt temperature, were fired
from each of three M16 rifles under each of three light conditions
(bright daylight, overcast daylight, and night). A similar number of
M62 rounds was fired from threce M14 rifles under the same light con-
ditions. This proccdure was repeated with cartridges conditioned at
+155°F and -65°F for 4 hours prior to firing. The distance to initia-
tion of trace, longth of trace, and visibility characteristics were
deternined. §




2.3.3 Results

A summary of results is given in Table III,

Table III,

Summary of Trace Data

Ammo Avg Length Per Cent
Temp, of Trace, of
°F yd Trace Remarks
Weapon: Mile. Ammunition: XM196.,
Weapon No.: 008625, Light Condition: Night,.
Ambient 835 99 One blind,
+155 817 98 Two delays.
- 65 820 96 Four delays,
Weapon No.: 023295,
Ambient 830 97 Three blind.
+155 831 98 Two blind,
- 65 805 97 Two blind; one delay.
Weapon No.: 023348.
Ambient 830 99 One blind.
+155 831 98 Two blind.
- 65 813 91 Nine delays.
Weapon No.: 008625.
Light Condition: Overcast.
Ambient 725 100
+155 745 91 One blind; eight delays.
- 65 675 72 Six blind; 22 delays.
Weapon No.: 023295,
Ambient 700 99 One blind.
+155 750 83 Three blind; 14 delays.
- 65 680 72 Nine blind; 19 delays.
Weapon No.: 023348.
Ambient 740 97 One blind; two delays.
+155 750 78 Three blind; 19 delays.
- 65 700 59 Nineteen blind; 22 delays.




Table III (Cont'd)

Ammo Avg Length Per Cent
Temp, of Trace, of

°F yd Trace Remarks ‘
Weapon No.: 008625,

Light Condition: Bright daylight,

Ambient - - Trace not visible from firing position.
Barely visible at 75 yards (just a flash).

+155 a478 - Trace observed from firing position. Barely
visible at 75 yards.

- 65 2445 - Trace observed from firing position. Not
visible at other positions.

Weapon No.: 023295,

Ambient - - Trace not visible from firing position.
Barely visible at 75 yards (just a flash),

+155 - - Trace visible intermittently at firing
position and 75 yards,

- 65 3463 - Trace observed from firing position.

Weapon No.: 023348,

Ambient - - Trace not visible from firing position.
Barely visible at 75 yards (just a flash).

+155 - - Trace visible intermittently at firing and
75-yard positions.

- 65 2395 - Trace observed from firing position. Not
visible at other positions,

Weapon: Ml4, Ammunition: M62.

Weapon No.: 1563467, Light Condition: Bright daylight.

Ambient 3515
+155 2644
- 65 4761

98

98

96

Two blinds. Trace visible from firing
position, sometimes at 75- and 100-yard
positions.

Two blinds. Trace visible from firing
position, sometimes at 75- and 100-yard
positions,

Four blinds. Trace visible from firing
position.,

3Length of trace estimated from firing position.




Table III (Cont'd)

Ammo  Avg Length Per Cent
Temp, of Trace, of

°F yd Trace Remarks

Weapon No.: 1568022,

Ambient 3485 99 One blind., Trace visible from firing
position, sometimes at 75- and 100-yard
positions.

+155 3682 97 Threo blinds. Trace visible from firing
position, sometimes at 75- and 100-yard
positions.

- 05 770 96 Four blinds.

Weapon No.: 1574901,

Ambient 2465 97 Three blinds. Trace visible from firing
position, sometimes at 75- and 109-yard
positions.

+155 a570 95 Five blinds. Trace visible from firing
position, sometimes at 75- and 100-yard
positions.

- 65 725 929 One blind.

Weapon No.: 1563467,
Light Condition: Overcast.

Ambient 1020 97 Three blinds.
+155 1015 90 Four blinds.
- 65 925 90 Ten blinds.

Weapon No.: 1568022,

Ambient 1005 95 Fivo Llinds.
+155 1020 99 One blind.
- 65 935 89 Eleven blinds,

Weapon No.: 1574901,

Ambient 1000 96 Four blinds.
+155 1025 97 Three bLlinds.
- 65 950 82 Lighteen blinds,

8Length of trace ostimatod from firing position.
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Table III (Cont'd)

Aamo Avg Length Per Cent
Temp, of Trace, of
°F yd Trace Remarks

Weapon No.: 1563467,
Light Condition: Night,

Ambient 1000 97 Two blinds; one delay.
+155 1032 94 Four blinds; two long.
- 05 1048 91 Eight blinds; one long.

Weapon No.: 1568022,

Ambient 1005 100
+155 1030 99 One blind.
- 05 10587 89 Five blinds; six delays.

Weapon No.: 1574901,

Ambient 998 94 Three blinds; three long.
+155 1025 87 Six blinds; five delays; two long.
- 65 1054 89 Six blinds; five delays,

Blind = No trace,

Delay in M62 = Trace started after 100 yards (Reference 4).
Delay in XM196 = Trace started after 75 yards (Reference 3).
Long = Traco startod before 15 yards (Reference 4).

2.3.4 Analysis
Not applicable.

2.4 COOK-OFF

2.4.1 Oblectivo

To determine the maximum number of tracer cartridges that can
be safely fired from the M16 rifle without the occurrence of a premature
function caused by chamber heating.

2.4,2 Mothod

The level, in number of rounds fired, at which a cook-off occurs
was brackoted using both the tracer and ball rounds. Firing was conducted

11




as rapidly as possible using preloaded magazines. The time for firing
and the time from insertion of the round to the cook-off were recorded.

2.4.3 Results )

A summary of results is given in Table IV, !

Table IV. Summary of Cook-Off Data

Time to Time for Cook-Off

Rifle No. Rds Fire Rds, to Occur,

No. Fired sec sec
Ammunition: XM196.
007239 119 68.9 No cook-off in 10 minutes
008651 140 69.3 No cook-off in 10 minutes
007239 140 44,0 30.7
008651 120 36.8 No cook-off in 10 minutes
007239 120 34.1 No cook-off in 10 minutes
008651 140 47.1 36.3
Ammunition: M193,
007239 140 46,7 41,2
007239 120 36.3 No cook-off in 10 minutes
008651 120 31.9 No cook-off in 10 minutes
007239 140 51,2 42,7

2.4.4 Analysis
Not applicable.

2.5 VIBRATION

2.5.1 Objective

To determine the ability of the test cartridge to withstand
vibrations caused by firing the M16 rifle.

12




2.5.2 Method

Five test rounds, one dummy round, and ten additional rounds
were placed in a magazine. Ten rounds were fired. The dummy round
was replaced in the magazine, and ten rounds were again placed on top
of the dummy round and fired. This procedure was repeated until 100
rounds were fired. The five test rounds were then removed and inspected
for damage. This procedure was repeated with nine additional magazines.
The rounds positioned in the bottom of the magazine were fired during
overcast conditions and the trace was observed.

2.5.3 Results

Visual examination of the cartridges revealed that the points
of the projectiles were slightly flattened and the red identification
lacquer was chipped off on the projectile tips only. This insignificant
damage was caused by the projectile points impacting against the inside
of the magazine when the 50 test rounds were fired, two blinds and ten
tracer initiations beyond 75 yards were observed. The average length of
trace was 745 yards.,

2.5.4 Analysis
Not applicable.'

2.6 BRUSII DEFLECTION

2,6.1 Obiective

To determine the deflection characteristics of the test cartridge.

2.6,2 Method
Ten XM196 and ten M62 bullets were impacted on a 1/2-inch-diameter
birch dowel pin at a range of 25 yards, The point of impact on the peg,

and the path, degree of yaw, and orientation of yaw during the first
75 yards after impact on the peg were determined by means of 32 targets.

2.6.3 Results

Results are contained in Appendix I.
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2.6.4 Analzsis

It was agreed (because of time and expense limitations) st the
initiation of the test program that the brush deflection data would
not be analyzed, but would be presented in such a form that if future
detailed ovaluation were needed, the data in this report could resdily
be used. All portinent data required for detailed evalustion sre
shown in Appendix I,

2.4 b J.“\m

2.7.1 Objoctivo

To dotormine the erosion characteristics of the test cartridge.

2.7,2 Method

Six thousand rounds each of the XMI96 tracer and MI93 ball
cartridges were fired from two M6 rifles to compare the erosion
characteristics of tho two cartridges. After this firing, & thind
rifle was fired using 3000 rounds of each cartridge (6000 total) to
determine tho effect of firing aixed cartridges on erosion life of the
.M16 rifle. The rate of fire was 20 rounds per minute. The rifles
were cooled after each 100 rounds of firing.

Firing was alternated betwoen semiasutomatic and sutomatic fire
after each 100 rounds. The rifle was Jdisassembled and cleaned after
each 1000 rounds of firing. Uall and tracer ammunition were altermated
in the third rifle after each 100 rounds and an equal numsber of rouands
of each typo was firod automatically. The bores of the rifles were
measured before and after the test and at 2000-round intervals. The
accuracy and velocity wore determinod before and after the test and
at 2000-round intervals. Five 10-round targets were fired (rom cach
rifle from a machine rest at a range of 100 yards in each accuracy test
phase; velocity was recorded. The rifle firing both Lall and tracer
ammunition was fired with the tracer round and the rifles firing only
ball and only tracer ammunition were fired with the same cartridge in
the accuracy test phase.

2.7.3 Results

A summary of results is given in Table V.

14




Table V. Summary of Erosion Accuracy Targets
Average for Five Targets, in.
fﬁTu&Lino Avg
of Sight Std Dev Vel,
Phase MR MID MD LD EVD ES _“+or ert [or Vert _ fps
Rifle No,: 007721, Type Ammunition: Ball,
Range: 100 yards.
sefore 1.9 1.0 1.4 4,2 6.5 7.2 3.5 8.3 1.3 2.0 3117
test
After 1.2 0,7 0.8 3.0 3.4 4,0 5.9 -0.7 0.9 1,0 3123
2000 rds
After 1.2 v.7 0,8 3.0 3,1 3.8 3.0 2.4 0.9 1.0 3064
4000 rds
“‘.' 1.2 0.7 009 3.2 4.2 ‘.7 “‘2.6 106 009 103 3055
6000 ods
Rifle No.: 008651.
Type Ammunition: Tracer.
“‘0" ‘.‘ 009 009 s.s 309 ‘os -‘.3 - 2.9 1.2 ‘.z 31?5
test
Aftor l.0 3,0 1.0 3.0 4,0 4,7 5.2 10.9 1.2 1.2 3108
2000 rds
After 1.3 0.8 0.9 3.3 3.9 4.3 -8,8 10.2 1.0 1.2 3045
4000 s
After 1.6 1,0 1.0 3,7 4.2 5.0 -4.8 4.7 1.3 1.3 3030
6000 rJds
Rifle No.: 007239,
sefore 1.7 1.1 1.1 4.5 4.3 5.0 4.0 1.0 1.4 1.4 3138
test
“‘.' 1.0 loo 1.0 3:: ’.‘ ‘o‘ -3.. ‘ol ‘os loz 31!1
<000 rds
After 1.5 1.0 1.0 8.3 4,0 4,7 3,6 10,2 1.1 1.3 3088
4000 rds
After 1.4 1.1 0.7 4,0 3.1 5.1 9.5 1.6 1.4 0,9 3073
6000 nds
2.7.4 Analysis
Not applicable.
15




2.8 PENETRATION

2,8.1 Objective

To determine the penetration characteristics of the test cartridge.

2.8.2 Method

A series of test cartridges were fired to impact on pine boards,
steel helmets, and armor vests at ranges of 100, 300, and 600 yards.
The series consisted of enough rounds to accumulate five desirable
impacts on each type target at each range.

The method as outlined was repeated using the M193,5,56-mm ball
cartridge; the M80,7.62-mm ball cartridge; and the M62,7,62-mm tracer
cartridge for comparison.

2.8.3 Results

A summary of results is given in Table VI,

Table VI. Summary of Penetration Data

Round
No. Ammunition

llelmets and Liners

Range: 100 yards.

3] to 5 M62 tracer
8] to 5 M80 ball
8 to 5 XM196 tracer
8] to 5 M193 ball
Range: 300 yards.
8] to 5 M62 tracer
8] to s M80 ball . :
281 to 5 XM196 tracer
2] to 5 M193 ball l

3A11 rounds completely perfbrated front and rear of helmet and liner. |
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Table VI (Cont'd)

Round
No. Ammuanition
Range: 600 yards.

by XM196 tracer
b2 XM196 tracer
€3 XM196 tracer
dg XM196 tracer
bg XM196 tracer
€] M193 ball
©2 MI93 ball
e3 M193 ball
bg M193 ball
bs M193 ball
2] to 4 M62 tracer
bg M62 tracer
8 to 5 M80 ball

Vests
Ranges: 100, 300, and 600 yards,

All rounds (XM196, M193, M62, and M80) parforated the (ront of the
vests at all ranges (100, 300, and 600 yards). OUnly the one thichaess
of the vest was offered as a target.

3A11 rounds completely perforated front and rear of helset and limer.

bRound completely penetrated front of helmet and liner and rear limecr.
Dented rear of helmet.

CRound completely perforated front of helmet and liner and rear liner.
Missed recar of helmet.

dRround completely penetrated front of helmet and liner. 0UiJ not peme-
trate rear of liner.

©Round dented front of helmet and broke front of helmet liner.
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Table VI (Cont'd)
Penetration Test

Material: DPine boards.

Cartridge, 5.56-MM Cartridge, 7.62-MM: NATO
Hit Ball, MIO3 Tracer, XMIJ6 Hit Ball M@U Tracer, M62
EgL CPerf CP PP C Perf CP PP No. C Perf EE_ gg' C Pext CP PP

Range: 100 yards.

1 11 - 12 24 .« 25 1 12 - 13 41 - 42
2 10 - 1 24 - 25 2 12 - 13 41 - 42
3 11 - 12 24 25 - 3 11 12 - 43 - 44
4 10 - 11 24 - 25 4 11 - 12 41 - 42
S 11 - 12 25 - 25 5 14 - 15 42 - -
Avg 11 - 12 24 25 25 Avg 12 12 13 42 - 43
Range: 300 yards.
1 9 - 10 17 - 18 1 11 12 - 34 35
2 10 - 11 18 19 - 2 10 - 11 34 35 -
3 20 - 21 17 - 18 3 10 11 - 35 36 -
4 19 20 - 16 17 - 4 11 12 - 35 - 36
5 21 - 22 18 - 19 5 11 - 12 34 35 -

Avg 16 20 13 17 18 18 Avg 11 12 12 34 35 36

Range: 600 yards,

1 8 - 9 7 - 8 1 11 - 12 18 - 19
2 8 - 9 6 - 7 2 17 - 18 20 - 21
3 7 8 - 7 8 - 3 20 - 21 20 - 21
4 7 8 - 8 - 9 4 11 - 12 20 - 21
5 7 - 8 8 - 9 5 9 - 10 19 - 20
Avg 7 8 9 7 8 8 Avg 14 - 15 19 - 20
Legend:
C Perf = Complete perforation, round passed completely through the .
board.
cp = Complete penetration, round left a hole which light could
be observed through.
PP = Partial penetration, round entered board but did not leave

a hole that light could be observed through.




2.8.4 Analysis

Greater pinc-board penctration at longer ranges with the 5.56-mm
and 7,62-mm ball bullets is attributed to a decrease in projoctile yaw
with an increase in range,

2.9 FUNCTIONING

2.9.1 Objective

To determine if the XM196 cartridge produces sufficient operating
energy to insure reliable automatic functioning of the XM16El rifle
when fired with the weapon held in various positions.

2.9.2 Method

Twenty rounds were fired semiautomatic and twenty rounds automatic
using both the M193 and XM196 cartridges, in each of three weapons.
The weapons were held at the following attitudes:

a, Left side up, from the shoulder.

b. Right side up, from the shoulder,

c. Upside down, from the shoulder.

d. Looscly in the hands, from the hip.

e. Forty-five degree elevation, from the shoulder.

f. Forty-five degree depression, from the shoulder,

g. Ninety degree depression, from the shoulder,
2.9.3 Results

There were no malfunctions with either type ammunition with the
weapons held in any one of the positions.

2.9.4 Analysis
Not applicable.
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Cartridge, 5.56-MM:
Cartridge, 5,.56-MM:

-

SECTION 3, APPENDICES

APPENDIX I - TEST DATA

Measurement and Weight Data

Wt, gr

MR Primed

Ball, M193, lot RA-5027 (control).
Tracer, XM196, lot RA-223-115 (test).

Wt T
TMR ﬁrimé&

Sample M193 4475 Ctg Complete Sample XM196 4475 Ctg Complete
No, Bullet Prop. Case Ctg No. Bullet Prop. Case Ctg
1 54,77 24.60 93,89 173,26 1 51.85 23.97 95,35 171.17
2 54,87 24,87 94.10 173.84 2 51.85 23.96 95.68 171.49
3 54,95 24,87 93,13 172.95 3 51.66 23.98 95,21 170.85
4 54,80 24.81 94,38 173.99 4 52,03 24.04 94,97 171.04
5 55.38 25.25 93.33 173.96 5 51,92 23,98 93.39 109.29
6 54,73 25.03 94.55 174.31 6 51.97 24,08 95,09 171.14
7 54,82 24,63 95.09 174.54 7 51.74 23.85 94,49 170.08
8 54.85 24.92 94,78 174.55 8 51.62 23,90 95.36 170,88
9 54,83 25,16 96.54 176.53 9 52,16 23,93 94.80 170.89
10 54,97 24,85 94.12 173.94 10 52,00 23.99 94,95 170.94
Avg 54,90 24.90 94.39 174.19 Avg 51.88 23.97 94,93 170,78
Measurements, in. Measurements, in.
Length Length
Primed Prime
Sample M193 Bullet Ctg Complete Sample XM196 Bullet Ctg Complete
No. Length Diam Case Ctg _ No. Length Diam Case Ctg
1 0,743 0,224 1.757 2.246 1 0.877 0.224 1.756 2.249
2 .742 ,224 1,756 2.248 2 .876 .224 1.756 2,248
3 .748  .224 1,755 2.245 3 .880 .224 1,755 2.246
4 747  .224 1,757 2.246 4 .879  ,224 1.755 2.246
5 731 .224 1,756 2.2406 5 .883 224 1,755 2,249
6 .746  ,224 1,757 2.246 6 .879 .224 1,754 2.250
7 .751 .224 1,758 2.250 7 .874 .224 1,755 2,248
8 .748 .224 1,760 2.246 8 .882 .224 1,755 2,248
9 .748  .224 1.757 2.240 9 .890 .224 1,755 2.240
10 .753  .224 1,755 2.247 10 .886 .224 1.754 2.249
Avg 0.746 0,224 1,757 2.247 Avg 0.881 0.224 1.755 2,248
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Round-by-Round Data

Legend

S = Semiautomatic fire.

A = Automatic fire.

SS = Single shot fire.
SAT = Satisfactory.

FF = Failure to feed cartridge.
F2R = Fired two rounds automatic,

DF = Double feed.
FFR = Failure to fire cartridge.

FX = Failure to extract cartridge case.
FCB = Fired upon closing bolt without pulling trigger.

Weapons: Rifle, caliber ,223, Colt, AR-15, model 02, serial No. 008625,
Rifle, caliber .223, Colt, AR-15, model 02 (XM16El), serial
No. 023295,
Rifle, caliber .223, Colt, AR-15, model 02 (XM16El), serial
No. 023348,
Rifle, caliber ,223, Colt, AR-15, model 01, serial No. 007239.
Rifle, caliber .223, Colt, AR-15, model 01, serial No. 007721,
Rifle, caliber .223, Colt, AR-15, model 01, serial No. 008651.

Ammunition: Cartridge, 5.56-mm, ball, M193, lot RA-5027,
Cartridge, 5.,56-mm, tracer, XM196, lot RA-223-115.

No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired No. No., Fired Fire Funct Remarks

Phase 2,2, Accuracy
Date Fired: 28 July 1964.

13 M193 13 008625 13 13 SS SAT Settling and locating

rounds,

Date Fired: 29 July 1964.

25 M193 38 38 38 SS SAT Locating rounds,
Date Fired: 30 July 1964,

2 M193 40 40 40 SS SAT Warming rounds.
10 M193 50 50 50 SS SAT Target No. 1.

10 XM196 10 60 60 SS SAT Target No. 2.

10 M193 60 70 70 SS SAT Target No. 3.

10  XM196 20 80 80 SS SAT Target No. 4,
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No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Seorial Rd Rds of
Fired Ctg Fired No. No., Fired Fire Funct Remarks
10 MI193 70 90 90 SS SAT Target No, S.
10 XMl96 30 100 100 SS SAT Target No. 6.
10 M193 80 110 110 SS SAT Target No, 7.
10 XM196 40 120 120 SS SAT Target No. 8.
10 M193 90 130 130 SS SAT  Target No. 9.
10 XM196 SO 140 140 SS SAT Target No. 10.

Date Fired: 31 July 1964,

46 M193 136 023295 46 186 SS SAT Settling and locating
21  XM196 71 67 207 SS SAT rounds.,

Date Fired: 3 August 1964,

14  M193 150 81 221 SS SAT Locating rounds,
19 XMlve 90 100 240 SS  SAT

Date Fired: 4 August 1964,

10 M193 160 110 250 SS SAT Locating and warming
10  XMivée 100 120 260 SS  SAT rounds.

10 M193 170 130 270 SS SAT Target No. ll.

10 XMl96 110 140 280 SS SAT  Target No. 12,

10 M193 180 150 290 SS SAT Target No. 13,

10 XM1ve 120 160 300 SS SAT Target No. 14,

10  M193 190 170 310 SS SAT Target No. 15.

10 XMlv6 130 180 320 SS SAT Target No. l6.

10  M193 200 190 330 SS SAT Target No. 17.

10 XMl196 140 200 340 SS SAT Target No. 18,

10 M193 210 210 350 SS SAT Target No. 19,

10 XM196 150 220 360 SS SAT Target No. 20.

5 Ml93 215 023348 5 365 SS SAT Settling and locating
5 XM196 155 10 370 SS  SAT rounds,

Date Fired: 5 August 1964.

5 M193 220 15 375 S5  SAT Locating and warming
5 XM196 160 20 380 SS  SAT rounds.

10 M193 230 30 390 SS SAT Target No. 21.

10 XM196 170 40 400 SS SAT Target No. 22.

10 M193 240 50 410 SS SAT Target No. 23.

10 XMl196 180 60 420 SS SAT Target No. 24.

10 M193 250 70 430 SS SAT  Target No. 25.

10 XM196 190 023348 80 440 SS SAT  Target No. 26.

10 M193 260 90 450 SS SAT Target No. 27.
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No, of
No. Typo Ctg Rifle Rifle Total Type
Rds of Typc Serial Rd Rds of
Fired Ctg Fired No. No. Fired Fire Funct Remarks
10 Mlvoe 200 100 400 SS SAT Target No. 28.
10 M1Y3 270 110 470 SS SAT Target No. 29,
10 XxMlve 210 120 480 SS SAT Target No. 30.
Mase 2.7, Erosion
Date Fired: 11 August 1964,
20 M193 290 007721 20 S00 SS SAT Settling and locating
rounds.
10 MI193 300 30 S10 SS SAT Target No. 31,
10 310 40 520 SS SAT Target No. 32.
10 320 SO 530 SS SAT Target No. 33.
10 330 60 540 SS SAT Target No. 34.
10 340 70 S50 SS SAT Target No. 35, one
primer punch out.
20 XM196 230 008651 20 S70 SS SAT Settling and locating
rounds.
10 XM196 240 30 580 SS SAT Target No. 30,
10 250 40 590 SS SAT Target No. 37,
10 260 50 600 SS SAT Targot No. 38.
10 270 60 610 SS SAT Target No. 39,
10 280 70 620 SS SAT Target No. 40.
Date Fired: 12 August 1964,
20 XM1Y0 300 007239 20 640 SS SAT Settling and locating
rounds.
10  XM196 310 30 650 SS SAT Target No. 41,
10 320 40 660 SS SAT Target No. 42,
10 330 S0 670 SS SAT Target No. 43.
10 340 00 680 SS Target No. 44,
10 350 70 090 SS Target No. 45.
30 XM196 380 007239 100 720 S SAT
100 480 200 820 A SAT
30 M193 370 007721 100 850 S SAT
100 470 200 950 A SAT
30 XM196 510 008651 100 980 S SAT
100 M193 570 200 1080 A SAT
100 XM196 610 007239 300 1180 S SAT
100 M193 670 007721 309 1280 S SAT
100 XM196 710 008051 300 1380 S SAT
100 XM196 810 007239 400 1480 A SAT
100 M193 770 007721 400 1580 A SAT
100 M193 870 008651 400 1680 A SAT
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No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired No, No, Fired Fire Funct Remarks
100 XM196 910 007239 500 1780 S SAT
100 M193 970 007721 500 1880 S SAT
100 XM196 1010 008651 500 1980 S SAT
100 XM196 1110 007239 600 2080 A SAT
100 M193 1070 007721 600 2180 A SAT
100 M193 1170 008651 600 2280 A SAT
100 XM196 1210 007239 700 2380 S SAT
100 M193 1270 007721 700 2480 S 1-FF One primer punch out.
1-F2R
100 XM196 1310 008651 700 2580 S SAT
100 XM196 1410 007239 800 2680 A SAT
100 M193 1370 007721 800 2780 A 2-FF
100 M193 1470 008651 800 2880 A SAT
Date Fired: 13 August 1964.
100 XM196 1510 007239 900 2980 S SAT
100 M193 1570 007721 900 3080 S SAT
100 XM196 1610 008651 900 3180 S SAT
100 XM196 1710 007239 1000 3280 A SAT
100 M193 1670 007721 1000 3380 A 1-DF
100 M193 1770 008651 1000 3480 A SAT

Weapons were disassembled, cleaned, inspected, lubricated, and

reassembled,

100 XM196 1810 007239 1100 3580 A SAT

100 M193 1870 007721 1100 3680 A SAT

100 XM196 1910 008651 1100 3780 A SAT

100 XM196 2010 007239 1200 3880 S SAT

100 M193 1970 007721 1200 3980 S 4-F2R
100 M193 2070 008651 1200 4080 S SAT

100 XM196 2110 007239 1300 4180 A SAT

100 M193 2170 007721 1300 4280 A SAT

100 XM196 2210 008651 1300 4380 A SAT

100 XM196 2310 007239 1400 4480 S SAT

100 M193 2270 007721 1400 4580 S 3-F2R
100 M193 2370 008651 1400 4680 S SAT

100 XM196 2410 007239 1500 4780 A SAT

100 M193 2470 007721 1500 4880 A SAT

100 XM196 2510 008651 1500 4980 A SAT

100 XM196 2610 007239 1600 5080 S SAT

100 M193 2570 007721 1600 5180 S 2-F2R
100 M193 2670 008651 1600 5280 S SAT
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No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired No., No. Fired Fire Funct Romarks
100 XM196 2710 007239 1700 5380 A 2-DF Caused by magazine.
100 MI193 2770 007721 1700 5480 A  SAT
100  XM196 2810 008651 1700 5580 A  SAT
100 XM196 2910 007239 1800 5680 S  SAT
100 M193 2870 007721 1800 5780 S 4-F2R
100 M193 2970 008651 1800 5880 S  SAT
100 XM196 3010 007239 1900 5980 A SAT
100 M193 3070 007721 1900 6080 A  SAT
100 XM196 3110 008651 1900 6180 A  SAT
100  XM196 3210 007239 2000 6280 S SAT
100 M193 3170 007721 2000 6380 S 1-DF
8-F2R
100 M193 3270 008651 2000 6480 S  SAT
Weapons were disassembled, cleaned, inspected, lubricated, and
reassembled. DBarrels were star-gaged after firing 2000 rounds through
each,

Date Fired:

10

10
10
10
10
10
10

10
10
10
10
10
10

10
10
10
10
10
40
100
40
100

XM196

XM196

M193

M193

XM196

XM196

XM196

M193

14 August 1964.

3220

3230
3240
3250
32060
3270
3280

3290
3300
3310
3320
3330
3280

3290
3300
3310
3320
3330
3370
3470
3370
3470

007239

007721

008651

007239

007721

2010

2020
2030
2040
2050
2060
2010

2020
2030
2040
2050
2060
2010

2020
2030
2040
2050
2060
2100
2200
2100
2200

6490

6500
6510
6520
6530
6540
6550

6560
6570
6580
6590
6600
6610

6620
6630
6640
6650
6660
6700
6800
6840
6940

SS

SS
SS
SS
SS
SS
SS

55
SS
SS
SS
SS
SS

SS
SS
SS
SS

NP nnn
>>m

SAT

SAT
SAT
SAT
SAT
SAT
SAT

SAT
SAT
SAT
SAT
SAT
SAT

SAT
SAT
SAT
SAT
SAT
SAT
SAT
2-F2R
SAT

Settling and locating

rounds.
Target No.
Target No.
Target No,
Target No.
Target No.

46.
47,
48,
49.
50.

Settling and locating

rounds,
Target No.
Target No.
Target No.
Target No.
Target No.

Settling and locating

rounds.
Target No,
Target No.
Target No.
Target No,
Targzt No.

51.
52,
53.
54.

55,

56.
57.
58.
59.
60.




Ho. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired No, No, Fired Fire Funct Remarks

40  XMIYO 3510 008651 2100 OY80 S  SAT
100 M1V 3570 2200 7080 A SAT

Date Firod: 17 August 19064,

100 XM1YL 30610 00723Y 2300 7180 S  SAT
100 M193 30670 007721 2300 7280 S 12-F2R
100 XM196 3710 008651 2300 7380 S SAT
100 XM190 3810 007239 2400 7480 A  SAT
100 M193 3770 007721 2400 7580 A SAT
100 M193 3870 008051 2400 7680 A SAT
100 XM1906 3910 007239 2500 7780 S  SAT
100 M193 3970 007721 2500 7880 S  3-F2R
100 XM196 4010 008651 2500 7980 S  SAT
100 XMI96 4110 007239 2600 8080 A  SAT
100 M193 4070 007721 2600 8180 A  SAT
100 M193 4170 008651 2600 8280 A SAT
100 XM196 4210 007239 2700 8380 S  SAT
100 M193 4270 007721 2700 8480 S S5-F2R
100 XM196 4310 008651 2700 8580 S 1-DF
100 XM196 4410 007239 2800 8680 A 1-FFR Light blow on primer.
100 M193 4370 007721 2800 8780 A  SAT
100 M193 4470 008051 2800 8880 A  SAT
100 XM1906 4510 007239 2900 8980 S  SAT
100 M193 4570 007721 2900 9080 S 4-F2R
100 XM196 4610 008651 2900 9180 S SAT
100 XM196 4710 007239 3000 9280 A  SAT
100 M193 4670 007721 3000 9380 A  SAT
100 M193 4770 008651 3000 9480 A  SAT

Weapons were disassembled, cleaned, inspected, lubricated, and

reassembled.

100 XM196 4810 007239 3100 9580 A  SAT
100 M193 4870 007721 3100 9680 A SAT
100 XM196 4910 008651 3100 9780 A  SAT
100 XM196 5010 007239 3200 9880 S  SAT
100 M193 4970 007721 3200 9980 S 17-F2R One primer punch out.
100 M193 5070 008651 3200 10080 S  SAT
100 XM196 5110 007239 3300 10180 A  SAT
100 M193 5170 007721 3300 10280 A  SAT
100 XM196 5210 008651 3300 10380 A  SAT
100 XM196 5310 007239 3400 10480 S  SAT
100 M193 4270 007721 3400 10580 S  SAT
100 M193 5370 008651 3400 10680 S  SAT
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No, of

No. Type (tg  Rifle Rifle Total Type
(NP of Type Serial Rd Rds of

Firod Ceg Fired tio, No. Fired Pire Funct Remarks

v XY 5410 007239 3500 10780 A SAT
100 MUY 5470 007721 3500 10880 A SAT
100 Bilve 5510 0N86S1 3500 10980 A SAT

Date Fired: 18 August 1904,

100 XMIY0 5610 007239 3600 11080 S SAT
100 MIY3 5570 007721 3600 11180 S 7-F2R
100 MIY3 5670 008651 3600 11280 S SAT
100 XM190 5710 007239 3700 11380 A SAT
100 MI93 5770 007721 3700 11480 A  SAT
100 XM196 5810 008651 3700 11580 A SAT
100 XMIY6 5910 007239 3800 11680 S  SAT
100 M1Y3 5870 007721 3800 11780 S 2-F2R
100 M193 5970 008651 3800 11880 S  SAT
100  XMI196 6010 007239 3900 11980 A 3-FFR Light blows on primers.
100 MI93  AG70 007721 3900 12080 A  SAT
100  XMi96 o0l10 008651 3900 12180 A 1-DF
100 XMI96 5213 007239 4000 12280 S  SAT
100 M19> 6170 v07721 4000 12380 S 1-F2R
100 MiIYI 6270 008651 4000 12480 S  SAT

Weapo's voie Jisassembled, cleaned, inspected, lubricated, and
reassenbleld. B.rrals were star-gagod after firing 4000 rounds through

each,
Date Fired; . .18t 1964,
10 XM1Y6 6210 007239 4010 12490 SS SAT Settling and locating
rounds,
10 XMIO06 62:¢ 4020 12500 SS SAT Target No. 61.
10 624 4030 12510 SS SAT Target No. 62.
10 625 4040 12520 SS SAT Target No. 63.
10 620! 4050 12530 SS SAT Target No. 64,
10 627¢ 4060 12540 SS SAT Target No. 65.
10 M193 6280 007721 4010 12550 SS SAT Settling and locating
rounds,
10 M193 6290 4020 12560 SS SAT Target No. 66.
10 6300 4030 12570 SS SAT Target No. 67.
10 6310 4040 12580 SS SAT Target No. 68,
10 6320 4050 12590 SS SAT Target No. 69,
10 6330 4060 12600 SS SAT Target No. 70.
10 XM196 6280 008651 4010 12610 SS SAT Settling and locating
. rounds.
10 XM196 6290 4020 12620 SS SAT Target No. 71.
10 6300 4030 12630 SS SAT Target No. 72.
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No, of

No., Type Ctg Rifle Rifle Total Type

Rds of Type Serial Rd Rds of
Fired Ctg Fired No. No, Fired Fire Funct Remarks
10 6310 4040 12640 SS SAT Target No., 73,
10 6320 4050 12650 SS SAT Target No. 74,
10 6330 4060 12660 SS SAT Target No. 75.
40  XM196 6370 007239 4100 12700 S  SAT

100 0470 4200 12800 A 1-DF

40 M193 6370 007721 4100 12840 S 3-F2R

100 6470 4200 12940 A  SAT

40  XM196 6510 008651 4100 12980 S SAT

100 M193 0570 4200 13080 A SAT

100 XMI96 06610 007239 4300 13180 S  SAT

100 M193 6670 007721 4300 13280 S 2-F2R

100 XM196 6710 008651 43200 13380 S SAT
100 XM196 06810 007239 4400 13480 A  SAT

100 M193 6770 007721 4400 13580 A SAT

100 M193 6870 008651 4400 13680 A  SAT

100 XM196 6910 007239 4500 13780 S  SAT

100 M193 6970 007721 4500 13880 S 2-F2R

100 XM196 7010 008651 4500 13980 S  SAT

100 XM196 7110 007239 4600 14080 A SAT

100 M193 7070 007721 4600 14180 A SAT

100 M193 7170 008651 4600 14280 A  SAT

100 XM196 7210 007239 4700 14380 S SAT

100 M193 7270 007721 4700 14480 S 4-F2R

100 XM196 7310 008651 4700 14580 S  SAT

100 XM196 7410 007239 4800 14680 A  SAT

100 M193 7370 007721 4800 14780 A 1-FFR Light blows on primer,
100 M193 7470 008651 4800 14880 A  SAT
Date Fired: 20 August 1964,

100 XM196 7510 007239 4900 14980 S SAT

100 M193 7570 007721 4900 15080 S 2-F2R

100 XM196 7610 008651 4900 15180 S SAT
100 XM196 7710 007239 5000 15280 A  SAT

100 M193 7670 007721 5000 15380 A  SAT

100 M193 7770 008651 5000 15480 A SAT

Weapons were disassembled, cleaned, inspected, lubricated, and

reassembled.

100 XM196 7810 007239 5100 15580 A  SAT

100 M193 7870 007721 5100 15680 A  SAT
100 XM196 7910 008651 5100 15780 A  SAT

100 XM196 8010 007239 5200 15880 S  SAT
100 M193 7970 007721 5200 15980 S 1-F2R
100 M193 8070 008651 5200 16080 S SAT
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No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired No. No. Fired Fire Funct Remarks
100 XM196 8110 007239 5300 16180 A  SAT
100 M193 8170 007721 5300 16280 A 1-FFR Light blows on primer.
100 XM196 8210 008651 5300 16380 A  SAT
100 M196 8310 007239 5400 16480 S  SAT
100 M193 8270 007721 5400 16580 S SAT
100 M193 8370 008651 5400 16680 S SAT
100 XM196 8410 007239 5500 16780 A SAT
100 M193 8470 007721 5500 16880 A 1-FX Repluced broken
extractor.
100 XM196 8510 008651 5500 16980 A  SAT
100 XM196 8610 007239 5600 17080 S SAT
100 M193 8570 007721 5600 17180 S 1-DF Light blows on
1-FFR primer,
100 M193 8670 008651 5600 17280 S SAT
100 XM196 8710 007239 5700 17380 A  SAT
100 M193 8770 007721 5700 17480 A  SAT
100 XM196 8810 008651 5700 17580 A  SAT
100 XM196 8910 007239 5800 17680 S SAT
100  M193 8870 007721 5800 17780 S  SAT
100 M193 8970 ‘008651 5800 17880 S  SAT
100 XM196 9010 007239 5900 17980 A  SAT
100 M193 9070 007721 5900 18080 A  SAT
100 _ M193 9170 008651 5900 18180 A  SAT
40 XM196 9050 007239 5940 18220 S SAT
40 M193 9210 007721 5940 18260 S SAT
40 XM196 9090 008651 5940 18300 S SAT

Date Fired: 21 August 1964,

10 XM196 9100 007239 5950 18310 SS SAT Settling and locating

rcands,
10 M196 9110 5960 18320 SS SAT Target No. 76.
10 9120 5970 18330 SS SAT Target No. 77,
10 9130 5980 18340 SS SAT Target No. 78.
10 9140 . 5990 18350 SS SAT Target No, 79.
10 9150 6000 18360 SS SAT Target No, 80.
10 M193 9220 007721 5950 18370 SS SAT Settling and locating

rounds.
10 M193 9230 5960 18380 SS SAT Target No. 81.
10 9240 5970 18390 SS SAT Target No. 82.
10 9250 5980 18400 SS SAT Target No. 83.
10 9260 5990 18410 SS SAT Target No. 84,
10 9270 6000 18420 SS SAT Target No., 85,
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No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired #vs No, Fired Fire Funct Remarks
10 XMi%0 9160 008651 5950 18430 SS SAT Settling and locating
rounds,
10 XM196 9170 5960 18440 SS SAT Target No. 86,
10 9180 5970 18450 SS SAT Target No. 87.
10 9190 5980 18460 SS SAT Target No. 88.
10 9200 5990 18470 SS SAT Target No. 89.
10 9210 6000 18480 SS SAT Target No. 90,

Weapons were disassembled, cleaned, inspected, lubricated, and
reassembled. Barrels were star-gaged after firing 6000 rounds through
each,

Phase 2,5, Vibration
Date Fired: 25 August 1964.
100 XM196 9310 007239 6100 18580 A 3-FFR Fired from ten maga-

zines. Light blows
or primers.

100 9410 007721 6100 18680 A  SAT

100 9510 008651 6100 18780 A SAT

100 9610 007239 6200 18880 A 3-FFR Light blows on primers.
100 9710 007721 6200 18980 A 7-FFR Light blows on primers.
100 5810 008651 6200 19080 A SAT

100 0010 007239 6300 19180 A 2-FFR Light blows on primers.
100 1002 007721 6300 19280 A 20-FFR Light blows on primers.
100 10110 9008651 6300 19380 A  SAT

100 10210 007239 6400 19480 A 1-FFR Light blows on primers.

Visual examination of the cartridge revealed that the points of the

projectiles were slightly flattened and the red identification lacquer

was chipped off the projectile tips only. This insignificant damage
was caused by the projectile points impacting against the inside of the
magazine,

Phase 2.4, Cook-Off
Date Fired: 25 August 1964.

6 XM196 10216 008651 6306 19486 A  1-FFR
120 10336 007239 6520 19606 A  SAT '

Fired 119 rounds in 68.9 seconds. No cook-off occurred in 10 minutes.
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No. of
No. Type Ctg Rifle Rifle Total Type
Rds of Type Serial Rd Rds of
Fired Ctg Fired No. No. Fired Fire Funct Remarks
141 10477 008651 6447 19747 A  SAT
Fired 141 rounds in 72.4 seconds., Fired cook-off round erroneously.
141 10618 008651 6588 19888 A  SAT
Fired 140 rounds in 69.3 seconds, No cook-off occurred in 10 minutes.
141 10759 007239 6661 20029 A  SAT
Fired 140 rounds in 44,0 seconds. Cook-off occurred in 30,7 seconds.
121 10880 008651 6709 20150 A  SAT
Fired 120 rounds in 36.8 seconds. No cook-off occurred in 10 minutes.
121 11001 007239 6782 20271 A  SAT
Fired 120 rounds in 34,1 seconds. No cook-off occurred in 10 minutes,
141 11142 008651 6850 20412 A  SAT
Fired 140 rounds in 47.1 seconds. Cook-off occurred in 36.3 seconds.
Date Fired: 26 August 1964.
141 M193 9411 007239 6923 20553 A  SAT Five-stretched cases,
Fired 140 rounds in 46,7 scconds. Cook-off occurred in 41.2 seconds.
5 9416 008651 6855 20558 A  FCB
Fired automatically on closing bolt.
121 9537 007239 7044 20679 A  SAT Three-stretched cases.
Fired 120 rounds in 36.3 seconds. No cook-off occurred in 10 minutes.
121 M193 9658 008651 6976 20800 A  SAT Five-stretched cases.,
Fired 120 rounds in 31.9 seconds. No cook-off occurred in 10 minutes.
141 9799 007239 7185 20941 A  SAT Two-stretched cases.
Fired 140 rounds in 51.2 seconds. Cook-off occurred in 42.7 seconds.
A cook-off will probably occur with both the XM196 tracer and M193
ball cartridges if more than 120 rounds are fired rapidly.
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+ ~ash Deflection Data

Date: 30 September 1964. Type of Wood: Birch.
weapon No.: M14, serial No. 1563467. Round No.: 1.
Cartridge: 7.62-mm, M62, Velocity at 25 Feet, fps: 2857,
Distance from Rifle to Peg: 25 yards. Velocity at S5 Feet, fps: 2829,
i Diameter of Peg: 1/2 inch, Bullet Hole in Peg: Vertical -
lHorizontal -
Distance Bullet from Bullet Hole
Target Peg to Index Point, in. Length", Orientation®,
No. Target _Vert Hor in. deg
1 a 3,5 in, -0.5 0.7
2 3 in, -0.5 0.8
3 1 ft -0.3 0.8
4 2 ft -0.4 0.7 0.3 210
5 3 ft -0.4 0.7 0.3 241
6 4 ft -0.4 0.8 0.4 268
7 5 ft -0,3 0.8 0.4 297
8 6 ft -0.4 0.8 0.4 322
9 O 0 -0.3 0.8 0.4 344
10 8 ft -0.3 0.9 0.4 7
11 9 ft -0.5 0.9
12 10 ft -0.4 0.9
13 11 ft -0.4 0.9
14 12 ft -0.4 0.9
15 13 ft -0.4 0.9
16 14 ft -0.3 0.9
17 15 ft -0.3 0.8
18 16 ft -0.3 0.9
19 17 ft -0.4 0.8
20 18 ft -0.1 0.8
21 19 ft -0.1 0.8
22 20 ft -0.1 0.7
23 40 ft -0.9 1.1
24 60 ft 1.2 2.0
25 80 ft 1.1 3.7
26 100 ft 241 1.9
. 27 120 ft 2:5 3,0
28 140 ft 2.6 3.4
29 160 ft 3.1 3.5
30 180 ft 3.6 4,0
31 200 ft 3.9 4,7
32 225 ft 3.4 4,2
ain front of pef.
bThe absence of measurenents for lenpgth and orientation of hullet hole indicates
thore was no projectile yaw.
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Date: 30 September 1964, Type of Wood: Birch,
Weapon No.: M14, serial No., 1563467, Round No.: 2,

Cartridge: 7,62-mm, M62, Velocity at 25 Feet, fps: 2865.
Distance from Rifle to Peg: 25 yards. Velocity at 55 Teet, fps: 2837. g ;
\ Diameter of Peg: 1/2 inch. Bullet liole in Peg: Vertical -
lHorizontal - |
Distance Bullet from Bullet llole
Target Peg to Index Point, in, Length", Orientation?,
No, Target Vert Tlor in. deg
1 a8 3,5 in. -0.6 -1.3
2 3 in, -0,6 -1.2
3 1 ft -0,5 -1,2
4 2 ft -0.5 -1,2
) 3 ft -0.4 -1.1 0.3 55
6 4 ft -0.4 -1.0 0.3 68
7 S| Ift -0,5 -1,0 0.3 91
8 6 ft -0.6 -1.0 0.4 123
9 7 ft 0,7 -1,1 0.4 136
10 8 ft 0,7 -1,2 0.4 153
11 9 ft -0,6 -1.3
12 10 ft -0.6 -1.4
13 11 ft -0.5 -1.4
14 12 £t -0.5 -1.4
15 13 f¢ -0.4 -1.4
16 14 ft «0,4 -1.4
17 15 ft -0.3 -1.5
18 16 ft -0.4 -1.4 0.3 139
19 17 ft -0.5 -1.6 0.4 170
20 18 ft «0,5 -1,7 0.4 185
21 19 ft -0.4 -1,8 0.4 206
22 20 ft -0.4 -1.9 0.4 237
23 40 ft 0.8 -2.4 0.3 305
24 60 ft 1.3 -1.8
25 80 ft 1.2 -0.5
26 100 ft 2.1 -2.9
27 120 ft 2.6 2.5
28 140 ft 2.8 2.6
29 160 ft 3.4 -2.9
30 180 ft 4,0 -3.1 :
31 200 ft 4.3 -2.8
32 225 ft 3.8 -4,0

aln front of peg. )
bThe absence of measurements for length and orientation of bullet hole indicates

therc was no projectile yaw,
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Date: 30 September 1964,

Type of Wood: Birch,

Weapon No.: M14, serial No. 1563467, Round No,: 3.
Cartridge: 7,62-mm, M62, Velocity at 25 Feet, fps: 2841,
Distance from Rifle to Peg: 25 yards. Velocity at S5 Feet, fps: 2813.
Diameter of Peg: 1/2 inch, Bullet llole in Peg: Vertical -
Horizontal -
Distance Bullet from Bullet llole
Target Peg to Index Point, in. Length?, Orientationl,
No, Target Vert tlor in, deg
1 8 3,5 in, -2,0 -0.8
2 3 in, «2.0 -0.8
3 1 ft -1.9 -0.7
4 2 ft -1.9 «0,7
S 3 Tt -1,8 -0,7
6 4 ft -1.8 0.7
7 5 ft -2.0 -0.7
8 6 ft -2,0 -0,6
9 7 ft -2.0 -0.8
10 8 ft -2,0 -0.8
11 9 ft -2.0 -0,8
12 10 ft -2.0 -0.8
13 11 ft -2.0 -0.8
14 12 ft -2.0 -0.8
15 13 ft -1.9 -0.8
16 14 ft -1.9 -0.9
17 15 £t =1,9 -0.9
18 16 ft -1.9 -0.¢
19 17 ft -1.9 -1.0
20 18 ft -1,9 -0.9
21 19 ft -1.9 -1,0
22 20 ft -1.9 -1.0
23 40 ft -1.5 -1.2
24 60 ft -1.6 -0.8
25 80 ft -2.0 -0.5
26 100 ft -1.5 ~1.6
7 120 ft -1.6 -1.2
28 140 ft -1.8 -1.4
29 160 ft -1.6 -1.5
30 180 ft -1.6 -1.5
31 200 ft -1.8 -1.4
32 225 ft 2.7 -2.4

2In front of peg.
bThe absence of measurements
there was no projectile yaw,

for length
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Date: 30 September 1964, Type of Wood: Birch,
Weapon No.: M14, serial No. 1563467, Round No,: 4,
Cartridge: 7,62-mm, M62, Velocity at 25 Feet, fps: 2857,
Distance from Rifle to Peg: 25 yards. Velocity at 55 TFeet, fps: 2833,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Vertical -
lorizontal -
Distance Bullet from ; Bullet tlole
Target Peg to Index Point, in, Length", Orientationl,
No, Target Vert Tlor in. deg
1 a 3.5 in, 0 -0.9
2 3 in, 0.1 -0.8 0.3 21
3 1 ft 0.3 0.7 0.4 36
4 2 ft 0.3 -0.6 0.4 52
) 3 ft 0.1 -0.5 0.4 78
6 4 3 0 -0.5 0.4 105
7 ) ft -0.1 -0.5 0.4 127
8 6 ft -0.2 -0.7 0.4 156
9 7 ft 0 -0.8
10 8 ft 0 -0.8
11 9 ft 0 -0.8
12 10 ft 0.1 -0.8
13 11 ft 0 -0.8
14 12 ft 0.1 -0.6 0.3 920
15 13 £ 0.1 -0.6 0.4 105
16 14 ft -0.1 0.7 0.4 133
17 15 ft 0 -0.8 0.4 154
18 16 ft 0 -1.0 0.4 181
19 17 ft 0 -1.1 0.4 209
20 18 ft 0.2 -1.0
21 19 £t 0.2 -1.1
22 20 ft 0.2 -1.1
23 40  ft 1.1 -1.6
24 60 ft 1.9 -1.4
25 80 ft 2.0 0.1
26 100 ft 2.9 -2.2 '
28 140 ft 3.8 -2.0
29 160 ft 4,4 -2.,2
30 180 ft S.1 -2.5
31 200 ft 5.6 -2.2
32 225 ft S.1 -3.3

aIn front of neg. .
bThe absence of measurements for length and orientation of bullet hole indicates

therc was no projectile yaw,
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Date: 30 September 1964, Type of Wood: Birch,
Weapon No,: M14, serial No., 1563467, Round No.: 5,
Cartridge: 7,62-mm, M62, Velocity at 25 Feet, fps: 2857.
Distance from Rifle to Peg: 25 yards. Velocity at 55 Feet, fps: 2833,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Vertical -
Horizontal -
Distance Bullet from Bullet liole
Target Peg to Index Point, in, Length®, Orientationl,
No., Target Vert Hor in. deg
1 8 3.5 in. -1.4 0.8
2 3 in. '103 009
3 1 ft -1.2 0.9
4 2 ft -1,2 0.9
5 3 ft -1.2 0.9
6 4 ft -1,2 0.9
7 5 ft 1,3 1.0
8 () ft "1.3 1.0
9 78 Gt -1.3 0.9
10 8 ft -1.3 0.9
11 9 ft -1.3 0.9
12 10 ft -1.3 0.9
13 11 ft -1,3 0.9
14 12 £¢ -1,2 0.9
15 13 f¢t -1,2 1.0
16 14 ft -1.1 1.0
17 15 ft -1.0 1.0
18 16 ft -1.0 1.0
19 17 ft -1,0 0.9
20 18 ft -1.0 1.0
21 19 ft -1,0 1.0
22 20 ft -1.0 0.9
23 40 ft 0.7 1.4
24 60 ft -0.7 1.9
25 80 ft -0.8 3.6
26 100 ft =-0.3 2l
27 120 ft -0.5 2.9
28 140 ft -0.6 3.0
29 160 ft -0.3 3.4
. 30 180 f¢t -0,3 3.7
31 200 ft 0.3 4,2
32 225 ft -1.1 3.8

2In front of peg. )
bThe absence of measurements for length and orientation of bullet hole indicates

therc was no projectile yaw.




Date:

30 September 1964,

Type of Wood: Birch,

Weapon No.: M14, serial No. 1563467, Round No,: 6.
Cartridge: 7.62-mm, M62. Velocity at 25 Feet, fps: 2845, -
Distance from Rifle to Peg: 25 yards. Velocity at 55 Teet, fps: 2825, .o
Diameter of Peg: 1/2 inch, Bullet liole in Peg: Vertical - +2.90.
Hlorizontal - +0.10.
Distance Bullet from Bullet llole
Target Peg to Index Point, in, Length®, Orientation®,
No. Target vert tlor in. deg
1 a 3.5 in. 2,7 0
2 3  in, -2,7 0
3 1 ft -2.4 0.2 0.4 75
4 2 ft -2.4 0.3 0.4 106
5 3 ft ‘2.5 0.3 005 130
6 4 ft =2.5 0.3 0.6 154
7 5 ft -2.,5 0.3 0.6 179
8 6 ft "2.5 0.3 0.5 202
9 7 ft -2,.4 0.3 0.4 228
10 8 ft -2.3 0.3 0.3 250
11 9 ft -2.2 0.5
12 10 ft -2.2 0.5
13 11  ft -2.3 0.6
14 12 ft -2,.3 0.8 0.4 143
15 13 ft -2.4 0.8 0.5 167
16 14 ft -2.4 0.7 0.5 192
17 15 ft -2.3 0.6 0.5 214
18 16 ft -2.3 0.6 0.5 237
19 1?7 ft -2.4 0.7 0.4 263
20 18 ft -2.4 0.9
21 19 ft -2.4 0.9
22 20 ft =2,5 0.9
23 40 ft -4,0 0.1
24 60 ft -4,7 - 1,6
25 80 ft -4,5 - 1,6
26 100 ft -3.9 - 3.8
27 120 ft -4,8 3.9
28 140 ft -5.6 5.3
29 160 ft -5.4 6.6
30 180 ft -5.4 - 7.3 .
31 200 ft -6.1 - 7.8
32 225 ft =7.6 -10,3

arn front of peg.
bThe absence of measurements
there was no projectile yaw.

for lenpth and orientation of bullet hole indicates
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Date: 30 September 1964, Type of Wood: Birch,
Weapon No,: M14, serial No., 1563467, Round No.: 7.
Cartridge: 7.62-mm, M62, Velocity at 25 Feet, fps: 2853,
Distance from Rifle to Peg: 25 yards. Velocity at 55 Feet, fps: 2825,
NDiameter of Peg: 1/2 inch. Bullet liole in Peg: Vertical - +4,60,
Horizontal - +0,20,
Distance Bullet from Bullet Hole
Target Peg to Index Point, in, Length”, OrientationP,
No. Target Vert Hor in. deg
1 a8 3.5 in, - 0.9 - 0.1
2 3 in, - 0.9 - 0,1
3 1 ft - 0,7 - 0.3 0.4 292
4 2 ft - 0.6 - 0.4 0.6 311
5 3 ft CJ 004 - 0.5 0.8 330
6 4 ft S 0.2 Of 0.4 0.9 352
7 5 ft - 0.2 - 0.4 0.9 17
8 6 ft - 0.1 0.3 0.8 38
9 7 ft . 0-1 0.4 0.7 60
10 8 ft 0.1 - 0,6 0.4 78
11 9 ft 0 0.8
12 10 ft 0.3 0.9 0.4 315
13 11 ft 0.6 1.0 0.6 334
14 12 ft 0.9 1.0 0.8 355
15 13 ft 1.2 0.9 0.8 18
16 14 ft 1.4 - 0.8 0.9 43
17 15 ft 1.6 - 0.9 0.8 61
18 16 ft 1.8 0.9 0.6 83
19 17 ft 1.9 - 1.1 0.4 103
20 18 ft 2.3 - 1.2
21 19 ft 2.5 - 1,2
22 20 ft 3.1 - 1.3 0.6 |
23 40 ft 10.1 1.3 0.8 96
24 60 ft Missed
25 80 ft 20,2 17.3
26 100 f¢e 20.4 21.7 0.6 240
7 120 ft 20,9 25,5 0.6 354
28 140 ft 2352 28.4
29 160 ft Missed
30 180 ft Missed
- 31 200 ft Missed
32 225 ft Missed

aIn front of peg.
bThe absence of measurements for length and orientation of bullet hole indicates

there was no projectile yaw,
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Date: 30 September 1964, Type of Wood: Birch,
Weapon No.: Ml4, serial No. 1563467, Round No.: 8,
Cartridpge: 7.,62-mm, M62. Velocity at 25 Feet, fps: 2861.
Distance from Rifle to Peg: 25 yards., Velocity at 55 Feet, fps: 2841,
Dicmeter of Peg: 1/2 inch, Bullet liole in Peg: Vertical - +2,50,
Horizontal - -0.3S.
Distance Bullet from Bullet llole
Target Peg to Index Point, in. Lenpgth®, Orientation?,
No. Target Vert llor in. deg .
1 a 3.5 in. -3.1 0.5 {
2 3 in. ’300 005 y
3 1 ft -2.9 0.5 3
4 2 ft -2.9 0.5 3
S 3 ft 2.9 0.6 ;
6 4 ft -2,9 0.6 ]
7 5 ft '300 006 §
8 6 ft -3.0 006 i
9 7. £t =3.0 0.5 {
10 8 ft -3.0 0.5
11 9 ft -3.0 0.5 !
12 10 ft -3.0 0.6 %
13 11  ft -3.0 0.5 3
14 12 ft «2,9 0.7 -
15 13 ft -2.9 0.7 :
16 14 ft -2.8 0.7 H
17 15 ft -2.8 0.8 |
18 16 ft -2.8 0.8 !
19 17 ft 2,9 0.8
20 18 ft -2.8 0.8 !
21 19 ft -2,8 0.8 1
22 20 ft -2,8 0.8 '
23 40 ft -3.3 1.5
25 80 ft -4.0 3.5 §
26 100 ft "4.0 2.3 :"u
27 120 ft -4,7 3.0 t
28 140  ft -4.8 3.1 ]
29 160 ft -5.0 85 7 - %
30 180 ft 5.5 4,0 2
31 200 ft =5.7 4.4 Z

&In front of peg. .
bThe absence of measurements for length and orientation of bullet hole indicates
there was no projectile yaw,
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Date: 1 October 1964, Type of Wood: Birch,

Weapon No.: M14, serial No., 1563467. Round No.: 9,

Cartridge: 7,62-mm, M62, Velocity at 25 Feet, fps: 2857.
Distance from Rifle to Peg: 25 yards., Velocity at S5 Feet, fps: 2829,
Diameter of Peg: 1/2 inch, Builet lioic in Peg: Vertical - +4,7S,

Horizontal - +0,15,

Distance Bullet from Bullet Hole
Target Peg to Index Point, in, Length”, OrientationP,
No, Target Vert Hor in, deg
1 a8 3.5 in, 0.8 - 0,1
2 3 in, 0.8 0
3 1 ft 0.7 - 0.2 0.4 297
4 2 fit 0.5 - 0.3 0.6 313
5 3 ft - 0.4 - 0.3 0.7 337
6 4 ft - 0.3 - 0.2 008 2
7 5 ft - 0.2 - 0.2 0.8 25
8 6 ft 003 - 0.1 0.8 49
9 7 ft - 0.3 - 0.2 0.6 70
10 8 ft = 0.3 - 0.4 0.4 90
11 9 ft 0.2 - 0.5
12 10 ft 0 - 0.6 0,3 322
13 11 ft 0.2 - 0.6 0.5 341
14 12 ft 0.5 - 0,5 0.7 2
15 13 ft 0.7 - 0.4 0.8 27
16 14 ft 0.8 - 0,3 0.8 51
17 15 ft 0.9 - 0.3 0.7 71
18 16 ft 1.0 - 0,3 0.6 24
19 17 ft 1.0 - 0,5 0.5 117
20 18 ft 1.4 - 0.5
21 19 ft - 1.5 =) OCS
22 20 ft - 2.0 - 0.5 0.5 6
23 40 ft 6.5 3.0 0.7 106
24 60 ft 9.4 9.1 0.6 201
25 80 ft 9.3 17,6
26 100 ft 8.0 20.0
27 120 ft 7.8 22.6 0.5 345
28 140 ft 9.3 25.9 0.5 97
29 160 ft 10,9 30.4 0.4 210
30 180 ft 11,4 35.2
31 200 ft - -
32 225 ft 11.5 41,9

)

aln front of peg.
bThe ahsence of measurements for length and orientation of bullet hole indicates

therc was no projectile yaw.




Date: 1 October 1964, Tyre of Wnod: Birveh,

Weapon No.: M14, serial No. 1563467, Round No,: 10,

Cartridge: 7,62-mm, M62, Velocity at 25 Feet, fps: 2887, l
Distance from Rifle to Peg: 25 yards., Velocity at SS Teet, fps: 2833,

Diameter of Peg: 1/2 inch, Bullet linlo in PMeg: Vertical - 02,29,

lloritontal - -0,30,

Distance ullet fron Rullot llole
Target Peg to Index "oint, in. Lcnniﬁ"i' Nrientation”,
No. Tarpet Vert Tor in. deg
1 a 3,8 in, - 3.4 0.4
2 3 in, - 3.3 n,4
3 1 ft - 3,1 0.7 0.5 107
4 2 ft - 3.3 0.9 0,7 135
S L) ft - 3,5 1.0 0.8 164
6 “ ft - 305 1.0 0.9 191
7 5 fe - 3.5 1.1 0.8 217
8 (J ft - 3.‘ 1.2 007 2‘5
9 ? ft - 3.3 1.4 0.5 278
10 8 ft - 3.4 1.7
11 9 ft - 3.5 1.9
12 10 ft - 3,6 2.2 n,S 138
13 11 ft - 3.9 2.4 0.? 163
14 12 ft - 4,1 2.4 0.8 190
1S 13 ft - 4,1 2.3 0.9 21?7
16 14 ft - 4,2 2.3 0.8 245
17 1S 14 - 4,1 2.4 0,7 270
18 16 ft - 4,2 2.6 0.6 298
19 1? ft - 4.5 2.8
20 18 ft - 4,6 3.0
21 19 ft - 5.0 3.2 0.$ 159
22 20 ft -5,3 3.1 0.7 189
23 40 ft - 9,8 1.6 0.8 304
24 50 ft -13.4 - 3.1
258 80 fe -14,0 - 8,4 0,6 340
26 100 fe «11.7 «15.2 n.6 108
27 120 f¢ - 8,5 -28.4
28 140 fe - 7.1 -19.3 0.5 162
29 ‘60 ft O 5.3 .2007 oo‘ 309
30 180 ft - 8,6 -23.5
31 200 ft - 8.4 «27.2 0.4 2
32 225 fe - 8,4 -31.6

8In front of nep.
bThe absence of measurenents for leneth and orientation of bullet hole indicates

thora was no projectile yaw,
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Date: 1 October 1964, Type of Wood: Birch.

Weapon No.: M14, serial No, 1563467, Round No.: 11,

Cartridge: 7.62-mm, M62, Velocity at 25 Feet, fps: 2878,
Distance from Rifle to Pep: 25 yards, Velocity at 55 Feet, fps: 2853.
Diameter of Peg: 1/2 inch, Bullet liole in Peg: Vertical - +3.75,

Horizontal - +0,35.

Distanceé Bullet from Bullet llole
Target Peg to Index Point, in, Length", Orientation?,
No. Target Vert tlor in, deg
1 a 3,5 in, -1,8 0.2
2 3 in, - 1.8 0.2
3 1 ft - 1,7 0.3
4 2 ft -1.7 0.4 0.4 297
5 3 ft - 1,6 0.5 0.5 317
6 4 ft 1,5 0,6 0.6 333
7 5 ft 1.4 0.5 0.6 0
8 6 ft 1.4 0.5 0.6 19
9 7 ft 1.4 - 0,6 0.6 43
10 8 ft 1.4 - 0,7 0.5 65
11 9 ft - 1,4 - 0,7 0.3 88
12 10 it - 1.3 - 0,9
13 11 ft - 1.3 - 1,0
14 12 ft - 1.1 - 1,0
15 13 ft - 0,8 - 1,0 0.5 354
16 14 ft - J.,6 - 1.1 0.6 15
17 15 ft - 0.4 - 1,1 0.6 37
18 16 ft - 0.4 - 1,0 0.6 60
19 17 ft - 0.4 - 1,1 0.6 81
20 18 ft - 0.3 1.1 0.5 100
21 19 ft - 0,2 1,1 0.4 124
22 20 ft 0 1.3
23 40 ft 3.0 - 0.3
24 60 fr 4.6 2,2
25 80 ft 4,6 5.4
26 100 ft 5.3 3.8
27 120 ft 7.0 4,6
28 140 ft 8.6 6.1
29 160 ft 9.4 7.8
30 180  ft 10.0 8,2
31 290 ft 11.6 9.3
32 225 ft 12,2 10,3

8In front of peg.
bThe ahsence of measurements for length and orientation of bullet hole indicates

there was no projectile yaw,

1-23 ]




S

Date: 1 October 1964, Type of Wood: Birch,

Weapon No,: M14, serial No. 1563467, Round No,: 12,

Cartridpe: 7.62-mm, M62, Velocity at 25 Feet, fps: 2894,

Distance from Rifle to Peg: 25 yards. Velocity at 55 Feet, fps: 2874,

Diameter of Peg: 1/2 inch, Bullet Hole in Peg: Vertical - +1,.80. ©

Horizontal - +0,35,

Distance Bullet from Bullet llole
Target Peg to Index Point, in, Length”, Orientationl,
No, Target Vert Hor in, dcg
1 a8 3.5 in. 3.8 - 0,2
2 3 in, - 3.9 - 0.3
3 1 ft - 3.6 - 0,2
4 2 ft - 3,6 - 0,6 0.4 297
S 3 ft - 3.5 - 0,7 0.5 316
6 4 ft - 3.4 - 0.8 0.6 335
7 5 ft - 3.4 - 0.8 0.6 356
8 6 ft = 3.3 =) 0.9 006 17
9 7 ft - 303 - 101 005 37
10 8 ‘t - 3.3 - 1.2 0.4 54
11 9 ft - 3.3 - 1,5
12 10 {.t - 3.2 - 1.7
13 11 t‘t 3.1 J 1.8
15 13 ft - 2.7 - 2,0 0.5 1
16 14 ft - 2.5 - 2.1 0.5 23
17 15 ft 2.3 - 2,2 0,6 39
18 16 ft 2.3 - 2,2 0.6 57
19 1-' ft = 203 - 2.4 0.5 76
20 ) ft - 2,1 - 2,4 0,5 94
21 ) ft - 2.1 - 2,6 0.4 117
22 20 ft - 1.9 - 2.9
23 40 ft 1.0 - 3.5
24 60 ft 2,2 - 3.1
25 80 ft 2.5 2.4
27 120 ft 6.0 - 6,2
28 140 ft 7.0 - 6.7 i
29 160 ft 8.1 7.8
31 200 ft 11.0 - 9,1
32 <25 ft 11.4 -11,2

&In front of peg.
bThe absence of measurements for length and orientation of bullet hole indicates

there was no projectile yaw,
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Date: 1 October 1964. Type of Wood: Birch,

Weapon No,: M14, serial No, 1563467. Round No.: 13.

Cartridge: 7.62-mm, M62. Velocity at 25 Feet, fps: 2853,
Distance from Rifle to Peg: 25 yards. Velocity at 55 Feet, fps: 2829,
Diameter of Peg: 1/2 inch, Bullet llole in Peg: Vertical - +3.40,

liorizontal - -0,3S.

Distance Bullet from Bullet liole
Target Peg to Index Point, in, Length®, Orientationb,
No, Target Vert Tor in. deg
1 8 3,5 in. - 2.1 0.4
2 3 ino CJ 2.1 004
3 1 ft - 2,0 0.5
4 2 fr - 2.0 0.6
5 3 ft - 2.1 0.5 0.4 259
6 4 ft - 2.0 0.6 0.5 288
7 5 ft - 1.9 0.7 0.5 309
8 6 ft - 1.9 0.8 0.5 330
9 7 ft - 1.9 0.8 0.5 350
10 8 ft - 1.9 0.9 0.4 16
11 9 ft - 1.9 1.1 0.3 40
12 10 ft - 1,9 1.1
13 11 ft - 2.0 1.1
14 12 ft - 1,8 1.2
15 13 ft - 1.7 1.3
16 14 ft - 1.6 12 0.4 319
17 15 ft 1.4 1.2 0.5 344
18 16 ft 1.4 1.3 0.5 9
20 18 ft - 1,3 1.5 0.5 47
21 19 ft - 1.3 1.5 0.4 72
22 20 ft 132 1.4
23 40 fet 1.0 3.1
24 60 ft 2.6 6.1
25 80 ft 3.2 10,0
26 100 ft 4,6 9.7
27 120 fe 6.2 1252
28 140 ft 7.3 14,6
29 160 ft 8.4 16,6
30 180 ft 9.9 18.4
31 200 ft 11,2 21.1
32 225 ft 11.5 22.9
&In front of peg.
bThe absence of measurements for length and orientation of bullet hole indicates
there was no projectile yaw,
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Date: 1 October 1964, Type of Wood: Birch.
Weapon No.: M14, serial No. 1563467, Round No.: l4.

Cartridge: 7.62-mm, M62, Velocity at 25 Feet, fps: 2849,
Distance from Rifle to Peg: 25 yards. Velocity at 55 Feet, fps: 2825, .
Diameter of Peg: 1/2 inch, Bullet lole in Peg: Vertical - +3.80,

Horizontal - =0.10.

Distance Bullet from Bullet Hlole
Target Peg to Index Point, in. Length", Orientation?®,
No, Target “Vert Hor in, deg
1 a8 3,5 in, - 1.8 0.1
2 3 in, - 1.8 0.1
3 1 ft - 1.4 0.2 0.4 44
4 2 ft - 1.3 0.5 0.6 68
5 3 ft - 1.3 0.6 0.7 96
6 4 ft - 1.2 0.7 0.7 124
7 5 ft - 1,3 0.7 0.7 146
8 6 ft - 1,2 0.7 0.6 172
9 7 ft - 1.0 0.6 0.5 200
10 8 ft - 0.8 0.8
11 9 ft - 0,7 0.9
12 10 ft - 0,6 1.1
13 11 ft - 0.6 1.4 0.5 89
14 12 ft - 0,6 1.6 0.6 115
15 13 ft - 0.6 1.7 0.7 138
16 14 ft - 0,7 1.7 0.7 165
17 15 ft - 0,5 1.7 0.7 192
18 16 ft - 0.5 1.8 0.6 215
19 17 ft - 0,5 1.8 0.4 240
20 18 ft - 0,3 2.3
21 19 ft - 0.4 2ad
22 20 ft - 0.4 2.4
23 0 ft - 2.5 4,8 0.5 198
24 60 ft - 5.5 5.2 0.6 293
25 80 ft - 7.8 5.4 0.5 35
26 100 ft - 8,2 242 146
27 120 ft - 8,2 2.4
28 140 ft - 9.3 3.0
29 160 ft -10,9 2.9
30 180 ft -12,0 2.0 E
31 200 ft -12.5 2.1

ain front of peg.
bThe absence of measurements for length and orientation of bullet hole indicates

there was no projectile yaw.
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Date: 1 October 1964, Type of Wood: Birch.

Weapon No.: M14, serial No. 1563467, Round No.: 15,

Cartridge: 7.62-mm, M62, Velocity at 25 Feet, fps: 2878,
Distance from Rifle to Peg: 25 yards, Velocity at 55 Feet, fps: 2853,
Diameter of Peg: 1/2 inch, Bullet Hole in Peg: Vertical - +2,30,

Horizontal - -0.10.

Distance Bullet from Bullet llole
Target Peg to Index Point, in, Length”, Orientation®,

No, Target Vert Hor in. deg
1 8 3,5 in, 3.3 0.2

2 3 in, - 3.3 0.1

3 1 ft L 3.1 0.5 005 89
4 2 ft 3.1 0.7 0.7 115
S 8 ft 3.3 0.8 0.8 142
6 4 ft 3.4 0.8 0.9 167
7 5 ft 3.4 0.8 0.9 193
8 6 ft - 3.3 009 0.7 217
9 7 ft - 3,2 0.9 0.5 243
10 8 ft = 3.2 103

11 9 ft CJ 3.3 104

12 10 ft - 3.4 1,8 0.6 120
13 11 ft - 3.7 1.9 0.8 145
14 12 ft - 3.9 2.0 0.9 169
15 13 ft - 4,0 2,0 0.9 195
16 14 ft - 4,0 2,0 0.8 221
17 .15 ft - 3,9 2.1 0.6 247
18 16 ft - 4,0 2,3 0.4 271
19 17 ft - 4,3 2.5

20 18 ft - 4,4 2,8 0.4 128
21 19 ft - 4,8 3.0 0.6 151
22 20 ft - 5,2 2.9 0.8 175
23 40 ft -11,3 3.1 0.7 289
24 60 ft «17.3 -0.1

25 80 ft Missed

26 100 ft Missed

27 120 ft Missed

28 140 ft Missed

29 160 ft Missed

30 180 ft Missed

31 200 ft Missed

32 225 ft Missed

aln front of peg, _
bThe absence of measurements for length and orientation of bullet hole indicates

there was no projectile yaw,
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Date: 28 September 1964, Type of Wood: Birch.

Weapon No.: M16, serial No. 008651, Round No,.: 1.

Cartridpee: 5.56-mm, XM196, Velocity at 25 Feet, fps: 3021.
Distance from Rifle to Peg: 25 yards., Velocity at 55 Feet, fps: 2981,
Diameter of Peg: 1/2 inch. Bullet liole in Peg: Vertical -

Horizontal -

Distance Bullet from Bullet Hole
Target Peg to Index Point, in, Length®, OrientationD,
No, Target Vert Tlor in, deg
1 & 3,5 in, 3.0 -0.5
2 3 in, -3.0 -0.4
3 1 ft -2.9 -0.4
4 2 ft -2,9 =0.4
5 3 ft -2.9 -0,4
6 4 ft -2.9 -0.4
7 5  ft -2.9 -0.4
8 6 ft -2.,9 -0.4
9 7 ft -2.,9 -0.4
10 8 ft -2.9 -0.5
11 9 ft «2.9 -0.5
12 10 ft '2‘9 "0.5
13 11 ft 2.9 -0.4
14 12 ft -2.9 0.4
15 13 ft -2.9 -0.4
16 14 ft -2.9 0.4
17 15 ft -2.9 -0.4
18 16 ft -2.9 -0.4
19 17 ft -2.,9 -0.4
20 18 ft -2.9 -0.4
21 19 ft -2.9 -0.4
22 20 ft -3.0 0,5
23 40 ft 3.1 -0,8
24 60 ft -3.1 -0,8
25 80 ft -3.2 =-0.9
26 100 ft 3.2 -0,9
27 120 ft «3. 8 A4
28 140 ft -3,5 -1,2
29 160  ft 3.6 -1.4
30 180 ft -3,8 «1.4
31 200 ft -4,0 -1.6
32 225 ft -5,1 =2.2

8In fr&nt of peg. ) ) .
bThe absence of measurements for length and orientation of bullet hole indicates
there was no projectile yaw.
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Date: 28 September 1964,

Weapon No.: M16, serial No.
Cartridge: 5.56-mm, XM196.
Distance from Rifle to Peg:

Diameter of Peg: 1/2 inch,

Distance

Target Peg to

No., Target
1 a 3.5 in,
2 3 in,
3 1 ft
4 2 ft
5 3 ft
6 4 ft
7 5 ft
8 6 ft
9 7 ft
10 8 ft
11 9 ft
12 10 ft
13 11 ft
14 12 ft
15 13 ft
16 14 ft
17 15 ft
18 16 ft
19 17 ft
20 18 ft
21 19 ft
22 20 ft
23 40 ft
24 60 ft
25 80 ft
26 100 ft
27 120 ft
28 140 ft
29 160 ft
30 180 ft
k) 200 ft
32 225 ft

aln front of peg.

bThe absence of measurements

008651. Round No,: 2.
Velocity at 25 Feet, fps: 3003.

25 yards. Velocity at 55 Feet, fps: 2972,
Bullet llole in Peg: Vertical -

Horizontal -
Bullet from Bullet lole

Index Point, in. Lenpth”, Orientation?,

Vert Hor in. deg

-3.0 «1,0

'3.0 "'0.8

-2.8 -0,9

-2,9 -0.8

"2.9 "0.8

-2.8 -0.8

-2.9 -0.8

"2-9 '0;8

-2.9 -0.9

-2.9 -0.9

-2,9 -0.9

"2‘9 '0.9

«2s9 -0,9

-2.9 -0.9

-2.9 -0,9

"209 '009

-2.8 -1.0

-2.8 -1.0

-2,9 -1.0

-2o8 "1.0

-2.8 -1,1

-2.8 -1.1

-3.0 -1.2

-2.8 -1.5

"3.1 -1.6

=-2.9 -1.8

3,2 -2.1

-3.3 -2,4

-3.3 -2.6

~3.5 -2,8

3.7 -3.1

'408 -309

for length and orientation of bullet hole indicates

there was no projectile yaw.
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Date: 28 September 1965, Type of Wood: Birch.
Weapon No.: M16, serial No, 008651, Round No.: 3.
Cartridge: 5.56-mm, XM196, Velocity at 25 Feet, fps: 2933,
Distance from Rifle to Peg: 25 yards, Velocity at 55 Feet, fps: 2894,
Diameter of Peg: 1/2 inch, Bullet liole in Peg: Vertical -
Horizontal -
Distance Bullet from Bullet liole
Target Peg to Index Point, in, Lenpgth”, OrientationD,
No, Target Vert Tlor in, deg
1 a8 3,5 in. -2.5 -0,9
2 3 in, -2.4 -0.8
3 1 ft -2.3 -0,8
4 2 ft «2.2 <0.8
5 3 ft -2.3 -0.8
6 4 ft -2.3 -0.9
7 5 ft -2,3 -0.8
8 6 ft -2.4 -0.8
9 7 ft 2.3 =0,9
10 8 fe -2.3 -0.9
11 9 ft -2.3 -0.9
12 10 | ft -2,3 -0,9
13 11 ft -2.3 -0.9
14 12 ft -2.3 -0.8
15 13 ft 2.2 -0,9
16 14 ft -2.1 0.9
17 15 ft -2.2 -0.9
18 16 ft -2.2 -0.9
19 17 ft -2,2 -0.9
20 18 ft 2,2 -0.9
2 19 ft -2,2 -0.9
22 20 ft =2.2 -1.0
23 40 ft -2.2 -1.2
24 60 ft 2.0 -1.3
25 80 ft -109 '1.3
26 100 ft -1.8 -1,5
27 120 ft '1.7 '116
28 140 ft .108 '109
29 160 ft -1.7 '1.9
30 180 ft -1,7 =2.2
31 200 ft -1.8 -2.2
32 225 ft «2.7 -2.9

8In front of peg. E
bThe ahsence of measurements for length and orientation of bhullet hole indicates

thore was no projectile yaw,
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Date: 28 September 1964, Type of Wood: Birch.

Weapon No.: M16, serial No, 008651, Round No,: 4.

Cartridge: 5.56-mm, XM196, Velocity at 25 Feet, fps: 2981,
Distance from Rifle to Peg: 25 yards., Velocity at 55 Feet, fps: 2941,
Diameter of Peg: 1/2 inch, Bullet lole in Peg: Vertical -

Horizontal -

Distance Bullet from Bullet Hole
Targoet Peg to Index Point, in, Length”, Orientation?,
No, Target vert tlor in. deg
1 a 3.5 in, -2,7 -0.4
2 3 in, 2.7 -0.3
3 1 ft -2.5 -0.3
4 2 ft =2.5 -0,3
5 3 ft -2.5 -0.3
6 4 ft -2.5 -0.3
7 ) ft =2,5 -0.2
8 6 ft -2.6 =-0.2
9 7 ft -2,6 «0,3
10 8 ft -2,6 -0.3
11 9 ft -2,6 0,2
12 10 ft -2,6 =0.3
13 11 ft -2,6 -0.3
14 12 ft -2.6 =-0,2
15 13 ft -2.6 =0,2
16 14 ft -2,6 -0.3
17 15 ft -2,5 -0.3
18 16 ft -2.6 =0.3
19 17 ft -2,6 =0.4
20 18 ft =2.5 -0,3
21 19 ft -2.5 -0.3
22 20 ft -2.5 -0.3
23 40 ft =2,7 -0,5
24 60 ft «2,5 -0,7
25 80 ft -2.8 =-0,7
26 100 ft -2,6 -0.9
27 120 ft -2.8 -1,0
28 140 ft -3.0 -1,3
29 160 ft -3.1 -1.4
30 180 ft -3.3 -1.5
31 200 ft 3.5 -1.7
32 225 ft -4,.6 2.5

2In front of peg. _
bThe ahsence of measurements for length and orientation of bullet hole indicates

thero was ro projectile yaw,
[
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Date: 28 September 1964, Type of Wood: Birch,

Weapon No.: M16, serial No., 008651, Round No,: s,
Cartridpe: 5.56-mm, XM196. Velocity at 25 Feet, fps: 2985,
Distance from Rifle to Peg: 25 yards, Velocity at 55 Feet, fps: 2950,
Diameter of Peg: 1/2 inch, Bullet llole in Peg: Vertical -
Horizontal -
Distance Bullet from Bullet lole
Target Peg to Index Point, in, Length", Orientation!,
No, Target Vert Tlor in. deg
1 8 3.5 in, -2.6 -0.8
2 3 in, =2,6 -0.7
3 1 ft -2.4 -0,7
4 2 ft -2.4 0.7
5 3 ft -2.4 0,7
6 4 ft ‘2.4 -0.7
7 5 ft 2.4 =-0,7
8 ¢ ft -2,5 -0.7
9 7 ft -205 -007
10 8 ft 2.5 -0,7
11 9 ft -2.5 '0.7
12 10 f¢t 2.4 0.7
13 11 ft -2,5 -0,7
14 12 ft -2.5 '006
15 13 ft 2.4 -0.7
16 14 ft -2,4 -0,7
17 15 ft «2.3 -0.8
18 16 ft -2,3 -0.8
19 17 ft -2.4 -0.8
20 18 ft -2.3 -0,7
21 19 ft 2.3 -0.8
22 20 ft 2.3 -0,8
23 40 fr 2.3 -1.0
24 60 ft .201 .102
25 80 ft 2.2 1.2
20 100 ft -1,9 -1.4
27 120 ft «2.0 1.5
28 140 ft 2,0 -1,8
29 160 ft 2.0 -1.8
30 180 ft 2,0 2.0
31 200 ft -2,1 2,2
32 225 ft 3.1 «2,9

8In front of peg.
bThe ahsence of measurements for length and orientation of bullet hole indicates

thero was no projectile yaw.
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Dato: 28 September 1064, Tyre of Wood: Birch,

Weapon No,: M16, sorial No, 008651, found No,: 6.,

Cartridge: 5.50-mm, XM196, Velocity at 25 Teet, fps: 2981,
Nistanca from Rifie to Pep: 25 yards, Velncity at S5 Teet, fps: 2946,
Diameter »f Peg: 1/2 inch, Bullet Hole in Peg: Vertical - ¢2,6S,

llorizontal - ¢0,15.

Distance hullet fron fullot llole
Targot Meg to Index Point, in, l.ennth", ﬂrhnuuot\",

No. Target ~Vert—Tor_ in. Jog
l a 3.5 “‘. -300 < nol

2 A in, «2,9 0

3 1 ft -2.8 - 0,1 0,2 304
4 2 fe «2.6 - 0,2 0.3 3132
S 3 ft 2,5 - 0.3 0,4 2
b 4 ft -2.‘ -] 003 0.5 za
? 5 ft -2.4 - 0,2 n.$S S7
8 6 ft -2,4 - 0,3 n,4 79
9 7 €t -2.4 - 0,5 0.3 117
10 8 ft -2.3 « 0,06 0,2 140
11 9 ft -2.2 - 0,6 0.2 175
12 10 ft -2.1 - 0,7 0.3 201
13 11 ft -1.9 - 0,8 n.4 222
14 12 ft 3 - 0,8 0.4 245
158 13 ft -1.4 - 0,8 0.4 271
16 14 ft -1.1 - 0,8 0.4 300
17 15 ft -0,9 - 0,6 0.3 321
18 16 ft -0,8 - 0,4 0.2 356
19 l? ft -0.8 - 004 0.2 -
20 18 ft 0.5 - 0,2 0.2 S0
21 19 ft «0,5 - 0.1 0.3 71
22 20 ft -0.4 ¢ 0,1 0.4 103
23 40 ft 0.6 3.1 0.2 277
24 60 ft 0,2 1.5 0.3 3109
25 80 ft 0,5 5.3 0.2 141
26 100 ft 1.5 7.4

27 120 ft 1.3 8.6 0.3 22
28 140 ft 2.1 2.8

29 160 ft 2.3 11,6

30 180 ft 2.9 12.8 0,2 138
31l 200 ft 3.1 14,5

32 225 ft 2.9 15.8

aln front of peg.
bThe ahsence of measurements for lenpth and orientation of bullet hole indicates

therc was no projectile yaw,
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Date: 28 September 1964, Tyre of Noond: Birch,
Weapon %o.: '"6. sorial No, 008651, Round No,.: 7.

Cartridpe: S5.56-wm, XM196, Velocity at 25 Feet, fps: 2967,
Nistance from Nifle to Pep: 25 yards, Velocity at S5 Feet, fps: 2933,
Niameter of Peyg: 1/2 inch, Bullet lole in Peg: Vertical « ¢3,28,

llorizontal - 0,40,

Distance Bullet from Bullet llole
Tarpot Feg to Index "oint, in, l.onmh'? Nrientation”,
No, Targot ort — —Tor in, dog
1 & 3.5 in, 2,3 - 0,4
2 3 in, -2.3 - 0,3
3 l ft .202 - 0."
4 2 ft "2.1 O 0.3
S ) ft 2,3 - 0,3 0.3 167
6 4 ft 2.3 - 0,3 0.3 154
? S ft '2.3 - 003 0.3 223
8 6 ft 2.4 - 0,4 0.3 251
9 7 ft '203 - O.S 003 278
10 8 ft -2.3 - 0,5 0,3 301
11 9 ft 2.3 - 0.5 0,2 324
12 10 ft 2.3 - 0,5 0.2 359
13 11 ft -2.4 - 0.6
l‘ 12 ft '20‘ - 006
15 13 ft -2.4 - 0,7
16 l‘ ft '2.‘ - 009 0.2 269
17 15 ft 2,3 - 0,9 0.2 301
18 16 fe -2,3 - 1.0 0.3 324
19 17 ft "20‘ hd lol 003 354
20 18 ft .203 nd lol 0.3 20
2‘ 19 ft -203 r 102 003 46
22 20 ft 2,3 - 1,2 0.2 68
23 10 fe -1.8 - 2.3 0.2 214
2“ 60 ft .102 O 3.3 002 35
25 8C ft -1,3 - 4.1
26 100 ft 'lcl -, 502
27 120 ft -0.9 - 6,1 0.2 186
28 140 ft -0.8 - 7.3
29 ‘60 ft .005 O 801
30 180 ft -0.4 - 9.3
31 200 ft -0,2 -10,2
32 225 ft -0.9 12,1

8In front of peg.
bThe absence of measurements for length and nrientation of bullet hole indicates

thore was no projectile yaw.

1-34

——



Date: 28 September 1964, Type of Wood: Birch,
Weapon No,: M16, serial No, 008651. Round No,: 8.

Cartridge: 5.56-mm, XM196, Velocity at 25 Feet, fps: 2959,
Distance from Rifle to Peg: 25 yards. Velocity at S5 Feet, fps: 2920,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Vertical -+3,20.

Horizontal - +0,10,.

Distance Bullet from Bullet liole
Target Peg to Index Point, in. Lengiiu; Oriontatidiﬁr
No, Target Vert — Tor in, deg
1 S 3.8 in, 2.5 0
2 3 in, 2.4 0
3 1 & 2,2 - 0.1 0.3 310
4 e =-2.1 - 0.1 0.4 335
S 3 ft 2.1 - 0,2 0.5 9
6 4 fr =2.0 - 0.2 0.5 37
7 s 2,0 - 0,1 0.4 63
8 6 ft -2.1 - 0,2 0.3 92
9 7 2.0 - 0,5 0.2 128
lo 8 ft -109 - 005
11 9 ft -1.7 - 0,5 0.3 350
12 10 ft -1.5 - 0.5 0.4 17
13 ll ft -la‘ - 0.5 0.4 ‘S
14 12 ft -1.3 - 0.3 0.5 71
15 13 ft -1.2 - 0.3 0.4 100
16 14 ft -1.1 - 0.4 0.4 128
17 15 ft -0.9 - 0.4 0.3 156
18 16 ft -0,7 - 0.4
19 i -0,7 - 0,3
20 18 ft -0.3 - 0.1 0.3 50
21 19 ft -0.4 + 0,1 0.4 78
22 20 ft -0.2 + 0.2 0.4 111
23 40 ft 0.9 3.8
24 60 ft -0,8 6.6 0.4 308
25 80 ft 1.7 7.4
26 100 £t -0.8 2.3 0.3 172
27 120 fe «1.7 11.9
28 140 ft =2.4 13.0 0.3 233
30 180 ft -3.5 17.0
32 225 ft -5.8 21.0

8In front of peg.
ahsence of measurements for length and orientation of bullet hole indicates
there was no projectile yaw,
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Date: 28 September 1964, Type of Wood: Birch.
Weapon No.: M16, serial No., 008651, Round No.: 9,

Cartridpe: 5,56-mm, XM196, Velocity at 25 Feet, fps: 2972,
Distance from Rifle to Peg: 25 yards, Velocity at S5 Feet, fps: 2937,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Vertical - +2.8S,

Horizontal - .0,10.

Distance Bullet from Bullet liole
Target Peg to Index PMoint, in. Length“. Orientation®,

No. Target Vert Tlor in. deg
1 8 3.5 in. -2,8 0.1

2 3 in. ‘2.‘ 002

3 i = 2,5 0.3 0.3 123
‘ 2 ft -2.5 0.5 0.4 140
5 3 ft '206 0.5 oos 171
6 4 ft 2,6 0.6 0.5 200
7 s = 2,5 0.7 0.5 226
. 6 ft .Z.S 007 0.4 255
9 7 ft -20‘ 008 003 287
10 d T -2,5 1.0

11 9 ft 2.6 1.1 0.2 142
12 10 ft 2.7 1.1 0.3 174
15 13 & -2.8 1.1 0.5 261
16 14 ft -2,8 1.2 0.4 287
13 16 ft .300 l.Z

19 17 ft ‘30‘ 1.2

20 18 ft -3.2 1.1 0.3 217
21 19 ft -3.3 0.9 0.4 244
23 40 ft -3.8 - 2.7

2‘ 60 ft -1.0 - 5.2 0.4 llo
25 80 ft 0.3 - 5.4 0.2 313
26 100 ft 0.6 - 7.4 0.2 321
27 120 ft 2.2 - 91 0.3 173
28 140 ft 2.9 -10.3

30 180 ft 5.0 -13.2 0.2 259
32 225 ft 6.2 -17.1

8In front of peg.
h absence 5 measurenents for length and orientation of bullet hole indicates

there was no projectile yaw,
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Date: 29 September 1964, : Type of Wood: Birch,
Weapon No,: M16, serial No. 008651, Round No,: 10,

Cartridge: 5.56-mm, XM196, Velocity at 25 Feet, fps: 3008,
Distance from Rifle to Peg: 25 yards. Velocity at S5 Feet, fps: 2967,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Veriical -+3.00,

llorizontal - -0,10,

Distance Bullet from Bullet liole
Target Peg to Index Point, in, Lengthi. Orienutionr.-
No. Target Vert Tor in. deg
1 & 3.5 in, 2.6 0.1
2 3 i"' ‘2.5 0.2
3 P N® -2.4 0.3 0.3 112
4 : ©B 2.4 0.5 0.4 136
S 3 ft =2.5 0.6 0,5 163
6 4 ft 2,5 0.5 0.5 195
7 5 ft -2,5 0.6 0.5 222
8 6 ft 2.4 0.7 0.4 250
9 7 ft -2.‘ 0.8 0.2 285
11 9 £t 2,7 1.1 0.3 151
12 10 fte -2.8 1.1 0.5 181
15 13 ft -3.0 1.2 0.4 269
17 IS = -3.2 1.3
18 % £t 3.4 1.4 0.2 160
19 17 ft -3.7 1.2 0.4 197
22 20 ft -4,1 0.9 0.5 284
23 40 ft -7.6 g 3.0 0.4 sos
2‘ 60 ft -70‘ - 8.8
25 80 ft =5.5 -11.5 0.3 210
26 100 ft 5.9 -12.9 0.4 252
27 120 fe 7.2 -16.4 0.3 303
28 140 ft -6.8 -19.8 0.2 207
29 160 ft 7.2 «22.1 0.3 259
30 180 ft 7.6 =25.4
31 200 fte 7.5 -28.1
32 225 ft .900 -32.4

8In front of peg.
shsence of measurements for length and orientation of hullet hole indicates
there was no projectile yaw,
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Date: 29 September 1964, Type of Wood: Birch,
Neapon No,: M16, serial No. 008651, Round No,: 11,

Cartridpge: 5.56-mm, XM196, Velocity at 25 Feet, fps: 3008,
Distance from Rifle to Peg: 25 yards. Velocity at S5 Feet, fps: 2967,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Vertical - +3.00.

Horizontal - -0,15,

Distance Bullet from Bullet llole
Target Peg to Index Point, in, Lougtﬁ’fﬁ> Oriontltioﬁﬁr
No. __Tarpet Yert Tor. in, deg
1 8 3.5 in, - 2.5 0.1
2 3 in, - 2,5 0.3 0.2 90
3 B - 2.3 0.5 0.3 115
‘ 2 ft - 2.‘ 006 oos l‘s
S 3 - 2.5 0.8 0.6 174
6 4 ft - 2.‘ 0.8 006 205
7 S ft - 2,3 0.9 0.5 233
8 6 ft - 2.3 lol 0.3 265
9 7 ft - 2,2 1.3 0.2 294
10 8 ft o 2.‘ 106 003 13‘
11 9 ft - .6 1.7 0.5 162
12 10 fte - 2.7 1.8 0.6 191
13 11  ft - 2,8 1.8 0,6 221
14 12 ft - 2,7 1.9 0.5 250
15 13 ft - 2.8 2.1 0.4 282
16 14 ft - 3,0 2.2
17 15 ft - 3,2 2.4 0.3 146
20 18 ft - 3.8 2.3 0,6 237
21 19 ft - 4.0 2,2 0.5 269
22 20 ft - 4,2 2.3 0.4 299
23 40 fe - 9.3 - 0,9 0.5 331
24 60 ft -11.4 - 8.2 0.5 10
25 80 ft - 9.8 -13.7 0.3 59
26 100 ft - 8.8 «16.2
27 120 fe -11.0 -19,2
28 140 €t -11.8 24,4 0.3 64
29 160 ft -11.8 -28,0
30 180 fe Missed
31 200 ft Missed
32 225 ft -15.9 41,7

8In front of peg.
ahsence of measurements for length and orientation of bullet hole indicates
there was no projectile yaw,
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Date: 29 September 1964, Type of Wood: Birch,
Weapon No.: M16, serial No. 008651. Round No,: 12,

Cartridge: 5,.56-mm, XM196. Velocity at 25 Feet, fps: 3012,
Pistance from Rifle to Pep: 25 yards. Velocity at 55 Feet, fps: 2972,
Diameter of Peg: 1/2 inch. Bullet llole in Peg: Vertical - +2,80

Horizontal - <0,2S5,

Distance Bullet from Bullet liole
Target Peg to Index Point, in. Lonﬁiﬁ"i Oricntltioﬁﬁr
No, Target . m— | 7 in, deg
l a 305 i“c -2.' o.‘
2 3 i"o -2¢7 005
3 1 = 2,6 0.7 0.2 120
‘ 2 ft ‘2.6 009 002 1‘9
S s n 2.7 1.0 0.3 174
6 4 ft 2.7 1.2 0.3 205
7 5 ft «2.7 1.4 0.3 226
8 S N -2.8 1.6 0.3 248
9 S - - -2.8 1.7 0.3 280 -
10 8 ft -2.8 2.0 0.2 315
11 9 ft -2,9 2,2
12 10 ft -2,9 2.4
14 12 ft -3.0 2.7 0.2 220
15 15 ft -3.0 2.9 0.2 259
16 14 ft -3.0 3.0 0.3 284
17 15 ft -3.0 3.2 0.3 309
18 16 ft -3.0 3.3 0.3 335
19 17 ft .300 3.5 003 ‘
20 18 ft -3.0 3.7 0.3 35
21 19 f‘. -30 l 307
22 20 ft ’301 309
23 ‘0 ft ‘2.7 7.0
24 60 ft 2,7 10.4
26 100 ft 2.6 17,2
27 120 f¢ =2.5 20,2
28 140 ft -2.8 23,7
29 160 ft 2,6 26.8
30 180 ft =2.6 30,2
32 2 £t -3.7 37.1

8In front of peg.
ahsence of measurements for length and orientatior, of bullet hole indicates
there was no projectile yaw,
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Date: 29 September:®1964.

Weapon No.: M16, serial No. 008651.
Cartridpge: 5.56-mm, XM196,

Distance from Rifle to Peg: 25 yards.
Diameter of Peg: 1/2 inch.

Type of Wood: Birch,

Round No.: 13.

Velocity at 25 Feet, fps: 2981,

Velocity at 55 Feet, fps: 2941,

Bullet liole in Peg: Vertical - +3,1S.
Horizontal - 0,0.

Distance Bullet from Bullet liole
Target Peg to Index Point, in, Lcngtﬁ’} Oriontltioﬁsr
No, Target Vert——ilor n. deg
1 8 3.5 in, «2.4 0
2 3 in, 2.4 0.1
3 1 ®B =2.3 n.1
4 2 ft 2,2 0.1
S 3 & 2,1 0.1
6 ‘ ft '200 0. l
7 S f‘ -200 0. l
8 6 ft «2,0 0.1
9 A -1.9 0
11 9 £t -1,7 0
12 10 ft -1.6 0.1
13 11 ft 1.6 0.1
14 12 ft -1.5 0.2
15 13 £© -1.4 0.2
16 14 ft -1.4 0.2
17 15 €t 1.2 0.2
18 16 ft -1.2 0.2
19 ‘7 ft -1.2 002
20 18 ft -1.1 0.2
21 19 ft -‘a l 002
22 20 ft -1.0 0.2
23 40 ft 0. ‘ .003
2‘ 60 ft 1.‘ ‘0. l
zs 80 f‘ 2.5 -0.3
26 100 f‘ 3.. '0l2
27 120 ft 4.9 -0.4
28 140 ft 6.0 0.4
29 160 ft 7.2 '006
30 180 ft 8.2 -0.5
3‘ 200 f‘ 9.3 .007
32 228 ft 9.6 -1.2

8In front of peg.

ahsence of measurements for length and orientation of bullet hole indicates

there was no projectile yaw,



Date: 29 September 1964. Type of Wood: Birch,
Weapon No.: M16, serial No., 008651, Round No,: 14,

Cartridge: 5.56-mm, XM196. Velocity at 25 Feet, fps: 2959,
Distance from Rifle to Peg: 25 yards. Velocity at 55 Feet, fps: 2920,
Diameter of Peg: ;/2 inch, Bullet llole in Peg: Vertical - +3,20,

llorizontal - +0,30.

Distance Bullet from Bullet llole
Target Peg to Index Point, in, Lengtﬁ”ik Oriontatioﬁﬁr
No. Target Yort - or - in. deg
1 8 3.5 in, 2.4 - 0,3
2 3 in, «2.3 - 0,2
3 1 £t 2.2 - 0.3 0.2 115
4 : ft 2.3 - 0,3 0.3 138
S 3 ft ’2.‘ - 003 003 167
6 4 ft 2.4 - 0.4 0.4 193
7 5 ft 2.4 - 0.4 0.4 222
8 6 ft =2,5 - 0.5 0.4 245
9 7 ft '2.5 - 007 003 266
10 8 ft 2.5 - 0,7 0,2 303
l‘ 9 ft ‘206 - 007
12 10 ft -2.7 - 0.8
13 11 ft 2,8 - 0.9 0,2 202
14 12 ft «2.9 - 1,0 0.3 230
15 13 ft '2.9 - lol 0.‘ 249
16 l‘ ft .300 b 1.3 0.4 27‘
17 15 ft «2.9 - 1.4 0.4 302
18 16 ft -3.0 - 1.5 0.3 327
19 17 ft -3.2 - 1.7 0.3 357
20 18 ft 3.2 - 1.8
21 19 ft -3.3 - 2,0
22 20 ft -3.4 - 2,2
23 40 fe -3.3 - 5.7 0.3 72
24 60 ft -3.2 - 7.8 0,3 251
25 80 ft 4,0 -10.5 0,2 82
26 100 ft -3.8 -13,2
27 120 ft -4,4 -15.8
2. I‘O f‘ .‘.6 -1807
29 160 ft 5.2 - 2,34
30 180 ft 5.3 - 2.43
31 200 ft 5.8 «26,9
32 225 ft -7.1 30,5

8In front of peg.
absence of measurements for length and orientation of bullet hole indicates
there was no projectile yaw,

1-41



Date: 29 September 1964, Type of Wood: Birch.

Weapon No,: M16, serial No. 008651 Round No,.: 15,
Cartridge: 5.56-mm, XM196. Velocity at 25 Feet, fps: 3017,
Distance from Rifle to Peg: 25 yards. Velocity at 55 Teet, fps: 2081,
Diameter of Peg: 1/2 inch, Bullet Hole in Peg: Vertical - +2,70,
Horizontal - 40,05,
Distance Bullet from Bullet liole
Target Peg to Index Point, in. Longtﬁ"i' Orientationl,
No, Target Vert Tor in, deg
1 2 3.5 in, 2.9 0
2 3 in, -2.9 0.1
3 1 ft 2.7 0.2
4 2 £ 2,7 0.1
5 3 ft .2.7 002
6 4 ft 2.7 0.2
7 5 ft -2,8 0.3
8 6 ft «2,9 0.3
9 7 ft -2.9 0.3
10 : «3.0 0.2
11 9 ft -3.0 0.3
12 10 ft -3.0 0.2
13 11 . ft -3.0 0.2
14 12 ft 3.0 0.3
15 13 =« -3,0 0.2
16 14 ft -3.0 0.2
17 15 €t -3.0 0.2
18 16 ft -3.1 0.1
19 17 ft -3.2 0.1
20 18 ft -3.1 0.1
21 19 ft -3.2 0
22 20 ft 3,2 -0.1
23 40 ft .3‘3 .002
24 60 ft -3.6 «0,3
25 80 ft .30a -oc‘
26 100 ft -4,2 -0,5
27 120 £t -4,4 «0.6
28 140 ft -4,9 «0,9
29 160 ft «5.1 «1.0
30 180 ft 5.7 -1.1
31 200 ft «6,0 -1.3
32 225 ft 7.5 «2.0

8In front of peg.
ahsence 2: measurenents for length and orientation of bullet hole indicates

there was no projectile yaw,
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Summary

Weapon: M14, serial No. 1563467,
Ammunition: 7,62-mm, M62,

Rounds 1 through 5 missed peg.
Rounds 6 through 15 hit peg.

Weapon: M16, serial No. 008651.
Ammunition: 5,56-mm, XM196.

Rounds 1 through 5 missed peg.
Rounds 6 through 15 hit peg.
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Accuracy Data

Legend
MR = Mean radius.
MiD = Mean horizontal dispersion.
MVD = Mean vertical dispersion.
EHD = Extreme horizontal dispersion.
EVD = Extreme vertical dispersion.

Extreme spread.
M = Horizontal (Location of center of impact
V = Vertical from line of sight.)

Stand Dev =~ Standard deviation.

Il = Horizontal,
V = Vertical.

Cartridge, 5.56-MM: Tracer, XM196, lot RA-223-115 (test).
Cartridge, 5.56-MM: Ball, M193, lot RA-5027 (contrel).

Notes: Targets 1 through 30 were fired at ranges of 100, 300, and
600 yards simultaneously.
Targets 31 through 45 were fired at beginning of erosion test.
Targets 46 through 60 were fired after 2000 rounds in erosion

test.
Targets 61 through 75 were fired after 4000 rounds in erosion
test,
Targets 76 through 90 were fired after 6000 rounds in erosion
test.
Target Rifle Type
No. Rd No, Ammo

Phase 2.2, Accuracy
(Simultaneously at 100, 300, and 600 yards)

Date Fired: 30 July 1964,
Rifle No.: 008625.

1 41 to 50 Ball
2 51 to GO Tracer
3 61 to 70 Ball
4 71 to 80 Tracer
S 81 to 90 Ball
6 91 to 109 Tracer
7 101 to 110 Ball
8 111 to 120 Tracer
9 121 to 130 Ball
10 131 to 140 Tracer
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Targot
_No,

Date Fired: 4 August 1904,
Rifle No.: 023295.

Date Fired: 5 August 1964.
Rifle No.: 023348,

21
22
23
24
25
26
27
28
29
30

Date Fired: 11 August 1964,
Rifle No.: 007721,

31
32
33
34
35

Rifle

Rd No,

121 to 130
131 to 140
141 to 150
151 to 160
161 to 170
171 to 180
181 to 190
191 to 200
201 to 210
211 to 220

21 to 30
31 to 40
41 to S0
Sl to 60
6l to 70
71 to 80
81 to 90
9] to 100
101 to 110
111 to 120

Phase 2.7, Erosion
(100 yards only)

21 to 30
31 to 40
41 to S50
51 to 60
6l to 70

Type
=)=

Ball
Tracer
Ball
Tracer
Ball
Traccr
8all
Tracer
Ball
Tracer

Ball
Tracer
Ball
Tracer
Ball
Tracer
Ball
Tracer
Ball
Tracer

Ball
Ball
Ball
Ball
Ball




Date Fired:
Rifle No,.:

Date Fired:
Rifle No.:

Date Fired:
Rifle No.:

Date Fired:
Rifle No.:

Date Fired:
Rifle No.:

Target

No.

11 August 1964,
008651.

30
37
38
39
40

12 August 1964,
007239,

41
42
43
44
45

14 August 1964.
007239,

46
47
48
49
50

14 August 1964,
007721,

51
52
53
54
55

14 August 1965,
008651,

56
57
58
59
60

Rifle

Rd No.

21

41
51
6l

21
31
41
51
61

2011
2021
2031
2041
2051

2011
2021
2031
2041
2051

2011
2021
2031
2041
2051

to
to
to

to

to
to
to
to
to

to
to
to
te
to

to
to
to
to
to

to
to
to
to
to
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30
40
S0
60
70

30
40
50
60
70

2020
2030
2040
2050
2060

2020
2030
2040
2050
2060

2020
2030
2040
2050
2060

Type

Tracer
Tracer
Tracer
Tracer
Tracer

Tracer
Tracer
Tracer
Tracer
Tracer

Tracer
Tracer
Tracer
Tracer
Tracer

Ball
Ball
Ball
Ball
Ball

Tracer
Tracer
Tracer
Tracer
Tracer




—

Target Rifle Type
No, Rd No. Ammo

Date Fired: 18 August 1964,
Rifle No.: 007239.

61 4011 to 4020 Tracer
62 4021 to 4030 Tracer
63 4031 to 4040 Tracer
64 4041 to 4050 Tracer
65 4051 to 4060 Tracer

Date Fired: 18 August 1964,
Rifle No,: 007721,

66 4011 to 4020 Ball
67 4021 to 4030 Ball
68 4031 to 4040 Ball
69 4041 to 4050 Ball
70 4051 to 4060 Ball

Date Fired: 18 August 1964,
Rifle No.: 008651.

71 4011 to 4020 Tracer
72 4021 to 4030 Tracer
73 4031 to 4040 Tracer
74 4041 to 4050 Tracer
75 4051 to 4060 Tracer

Date Fired: 21 August 1964.

Rifle No.: 007239, F
76 5951 to 5960 Tracer
77 5961 to 5970 Tracer
78 5971 to 5980 Tracer
79 5981 to 5990 Tracer
80 5991 to 6000 Tracer

Date Fired: 21 August 1964.
Rifle No.: 007721.

81 5951 to 5960 Ball

82 5961 to 5970 Ball

83 5971 to 5980 Ball

84 5981 to 5990 Ball

85 5991 to 6000 Ball
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Date Fired:
Rif .a No.:

Target
No,

21 August 1964,
008651.

86
87
88
89
90

Rifle
Rd No,

5951 to 5960
5961 to 5970
5971 to 5980
5981 to 5990
5991 to 6000
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Tracer
Tracer
Tracer
Tracer
Tracer




Target Data for Accuracy and Erosion Phase
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Velocity Data
for Erosion Phase

Rd Vel, Rd Vel, Rd Vel, Rd Vel, Rd Vel,
No, fps No, fps No.  fps No. fps No. fps
Ammunition: XM196,

Rifle No.: 007239,

21 3125 31 3155 4] 3185 51 3175 61 3115
22 3175 32 3155 42 3135 52 3135 62 3067
23 3100 33 3135 43 3125 53 3125 63 3195
24 3155 34 3155 44 3049 54 3135 64 3115
25 3135 35 3175 45 3215 55 3145 65 3125
26 3175 36 3155 46 3049 56 3165 66 3106
27 3155 37 3155 47 3106 57 3086 67 3135
28 3165 38 3125 48 3155 58 3155 68 3135
29 3145 39 3096 49 3175 59 3155 69 3135
30 3106 40 3155 50 3106 60 3106 70 3175
Avg 3144 3146 3130 3138 3130
Ammunition: M193.

Rifle No.: 007721.

21 3106 31 3106 41 3215 51 3115 61 3165
22 3077 32 3058 42 3115 52 3086 62 3155
23 3096 33 3077 43 3080 53 3106 63 3195
24 3049 34 3106 44 3175 54 3125 64 3195
25 3145 35 3067 45 3175 S5 3040 65 3195
26 3086 36 3086 46 3049 56 3135 66 3125
27 3077 37 3125 47 3106 57 3165 67 3096
28 3100 38 3100 48 3155 58 3125 68 3058
29 3125 39 3135 49 3175 59 3135 69 3185
30 3040 40 3049 S0 3115 60 3125 70 3135
Avg 3091 3092 3136 3116 3150
Ammunition: XM196.

Rifle No.: 008651.

21 3155 3l 3115 4] 3155 51 3155 6l 3077
22 3106 32 3106 42 3096 52 3096 62 3115
23 3135 33 3175 43 3135 S3 3090 63 3175
24 3135 34 3067 44 3165 54 3155 64 3135
25 3145 35 3086 45 3165 55 3077 65 31585
26 3115 36 3106 46 3067 56 3125 66 3125
27 3115 37 3135 47 3145 57 3125 67 3058
28 31006 38 3115 48 3175 S8 3077 68 3115
29 3145 39 3100 49 3100 59 3175 69 3077
30 3106 40 3175 SO 3185 60 3205 70 3106
Avg 3120 3119 3136 3129 3114
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Rd Vel, Rd Vel, Rd Vel, Rd Vel, Rd Vel,
No. fps No. fps No, fps No. fps No. fps

Ammunition: XM196.
Rifle No.: 007239.

2011 3096 2021 3049 2031 3106 2041 3115 2051 3086
2012 3165 2022 3115 2032 3125 2042 3135 2052 3067
2013 3067 2023 3125 2033 3125 2043 3145 2053 3125
2014 3040 2024 3067 2034 3096 2044 3165 2054 3096
2015 3077 2025 3115 2035 3125 2045 3115 2055 3115
2016 3077 2026 3115 2036 3155 2046 3125 2056 3067
2017 3086 2027 3106 2037 3165 2047 3165 2057 3106
2018 3040 2028 3086 2038 3115 2048 3125 2058 3185
2019 3125 2029 3086 2039 3125 2049 3135 2059 3135
2020 3125 2030 3086 2040 3155 2050 3115 2060 3067
Avg 3090 3095 3129 3134 3105

Ammunition: M193,
Rifle No.: 007721.

2011 3096 2021 3135 2031 3145 2041 3145 2051 3086
2012 3058 2022 3135 2032 3086 2042 3145 2052 3086
2013 31006 2023 3080 2033 3096 2043 3058 2053 3125
2014 3115 2024 3155 2034 3155 2044 3115 2054 3165
2015 3086 2025 3115 2035 3175 2045 3145 2055 3145
2016 3115 2026 3155 2036 3155 2046 3125 2056 3145
2017 3086 2027 3135 2037 3155 2047 3077 2057 3096
2018 3115 2028 3106 2038 3106 2048 3145 2058 3049
2019 3135 2029 3145 2039 3106 2049 3135 2059 3155
2020 3165 2030 3155 2040 3145 2050 3125 2060 3145
Avg 3108 3132 3132 3122 3120

Ammunition: XM196.
Rifle No.,: 008651.

2011 3115 2021 3086 2031 3175 2041 3096 2051 3145
2012 3145 2022 3125 2032 3106 2042 3096 2052 3135
2013 3106 2023 3086 2033 3106 2043 3077 2053 3135
2014 3115 2024 3067 2034 3135 2044 3106 2054 3155
2015 3145 2025 3058 2035 3125 2045 3077 2055 3058
2016 3067 2026 3077 2036 3106 2046 3100 2056 3096
2017 3096 2027 3106 2037 3106 2047 3115 2057 3155
2018 3096 2028 307 2038 3100 2048 3077 2058 31006 .
2019 3096 2029 3086 2039 3115 2049 3086 2059 3115
2020 3135 2030 3125 2040 3185 2050 3115 2060 3086
Avg 3112 3089 3127 3095 3119
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Rd Vel, Rd
No. fps No.
Anmmunition: XM196.
Rifle No.: 007239,
4011 3049 4021
4012 3040 4022
4013 3077 4023
4014 3106 4024
4015 3058 4025
4016 3106 4026
4017 3106 4027
4018 3115 4028
4019 3100 4029
4020 3067 4030
Avg 3083
Ammunition: M1Y3.
Rifle No,.: 007721,
4011 3003 4021
4012 3049 4022
4013 3049 4023
4014 30538 4024
4015 3077 4025
4016 3012 40206
4017 3077 4027
4018 3058 4028
4013 2967 4029
4020 3067 4030
Avg 3042
Ammunition: XMlv6.
Rifle No.: 008651,
4011 3030 4021
4012 3077 4022
4013 3012 4023
4034 3003 4024
4015 3030 4025
4016 3030 4026
4017 3096 4027
4018 3021 4028
4019 3040 4029
4020 3096 4030
Avg 3044

Vel,
fps_

3067
3067
3077
3067
3096
3125
3106
3086
3106
3077
3087

3040
3049
3049
3185
3021
3058
3021
3067
3096
3135
3072

2976
3021
3040
2967
3086
3058
3067
3040
3040
3049
3034

Rd Vel, Rd Vel, Rd Vel,
No. fps No. fps No, fps
4031 3067 4041 3115 4051 3145
4032 3049 4042 3125 4052 3049
4033 3086 4043 3058 4053 3049
4034 3067 4044 3106 4054 3115
4035 3077 4045 3115 4055 3096
4036 3106 4046 3115 4056 3135
4037 3058 4047 3115 4057 3086
4038 3090 4048 3086 4058 3049
4039 3077 4049 3067 4059 3115
4040 3106 4050 3077 4060 3106
3079 3098 3095
4031 3086 4041 3967 4051 3125
4032 31006 4042 3030 4052 3096
4033 3058 4043 3058 4053 3040
4034 3077 4044 3058 4054 3125
4035 3067 4045 305<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>